Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



^->' 



HARVARD UNIVERSITY 



LIBRARY OF THB SCHOOLS OP 
LANDSCAPE ARCHTTECrURE 

AND 

OTY PLANNING 






. . 



S I So 



STATE OF NEW YORK. 



REPORT 



OH THB 



Topographical Survey 



or TBI 



Mironiack 




ilienre»8 of 'Am iM, 





FOR THE YEAR m. 



BT 



VERPLANCK COLVIN. 



TBANSMITTBD TO THB LBOISLATTTBB APBIL *1, 18T4. 



ALBAinr: 

WEED, PARSOKS AND COMPANT, PBINTEB& 

1874 



lAltTARD UHIfBUITT 

THe Library of tbe Scbools 

•f Landscape Arcbltectare aad Cit j Iflaaiiiiif 



^ J) 
is' 









J. 







STATE OF NEW YORK, 



JVo. OS. 



IN SENATE, 



April SI. 1874. 



To HOK. JOHK 0. BOBIITBOK, 

LieutMant-Govemor and President of the Senate : 

Sir — Pursuant to a proyiBion oontained in chapter 733 of the laws 
of 1872, to aid in completing a topographical sarvey of the Adirondack 
wilderness of New York, I have the honor to snhmit the accompany- 
ing report to the legislature. 

Very respectfully yours, 

VERPLANOK OOLVDf. 



Late Note. — Owing to my recent measurement of the height of 
the Dudley Observatory (made since the maps, accompanying this 
report, were printed, by which it is found to be higher than recorded 
in the Annals of that Institution), the altitudes shown upon the maps 
— plates 6, 11, 19 and 20 — are all based upon a datum dQ^ feet abore 
mean tide level in the Hudson river at Albany. See Appendix B, 
p. 177. The publication of the report has been delayed in order to 
correct the altitudes throughout the stereotype to tide leveL 

Ebbata. — See description of this map in Appendix A« 
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STATION.CROWN POINT MGHT HOUSE . 



REPORT. 



2b the Honorable the Legislature of the State q/ New York: 

In accordance with law, 1 have the honor to submit, accompanied 
with maps and illastrations, the following 

EEPOET. 

The operations o^the Adirondack Surrej, as at present progressing, 
cover, to a greater or less extent, from three to five thousand square 
miles of the wilderness region of northern New York. While the 
method of map sketching in the field gives it the character of a mili- 
tary topograpnical reconnaissance, it is essentially a geodetical survey, 
the greater measurements being trigonometrical ; a vast and intricate 
system of triangles having been extended over the interior of the wil- 
derness. In this respect the work is independent of any of the 
previous partial and inaccurate compass surveys ; and having been 
connectea with the great geodetical work of the ITnited States Coast 
Survey, at numerous points during the season, the region has now 
for the first time been placed on maps in true proportional geodetical 
connection with the rest of the world — forming the first trigonomet- 
rical survey of any portion of New York under legislative assistance 
and authority. 

The survey was originally an exploration and topographical recon- 
naissance of our great wilderness for the purpose of obtaining a cor- 
rect map thereof, and was undertaken and carried on at my own 
expense. It became, through an appropriation of the state in 1872, 
so far connected with the state government, that in return for the 
appropriation, " a full and complete report " was required to be made 
to the legislature on the progress of the survey. While endeavoring 
to make as full and complete a report as the law seemed to require, I 
have not thought it advisable to append hereto the whole vast number 
of topographical sketches and reconnaissance maps executed in the 
field during the past season ; a sufficient number, only, of illustrations 
being given to render intelligible the nature, method, progress, and 
difficulties of the work. 

The popular demand that has arisen throughout the state for more 
complete and accurate information in regard to this wonderful wilder- 
ness region, probably owes its origin to the general enthusiasm for the 
proposed state or Adirondack park. This, while it will afford a per- 
petual and refreshing summer resort for our people, and a vast natural 
and healthful pleasure ground for our youth — who will in toilsome 
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hnnting ezpedifcions and wilderness marches acquire that skill and 
endurance which in war will make them the bulwark of the state — 
will, at the same time, by the preservation of the timber and the con- 
servation of the waters, secure to the state vastly increased wealth, 
importance and power. I shall hereafter show that the practical con- 
tinuance of the canals, or their enlargement for shipping purposes, 
whether it be the Erie, the Champlain, or the Black River, depends in 
the future, as it does almost entirely at present on the numerous rivers 
of the wilderness ; and there is not a builder, or a farmer throughout the 
state but is interested in preserving from fire and destruction the vast 
forest which covers from three to five thousand square miles of north- 
ern New York, and which in the future will be the only source within 
our boundaries, whence he may hope to obtain a cheap supply of 
lumber. 

It is this great popular interest which has urged on this survey, and 
has compelled it to assume proportions I had hardly contemplated. 
With a desire to accomplish the will of the people, I have pre- 
pared the following, principally in the narrative form, in which my 
previous report was rendered — the regular form in which reports on 
explorations are made— and have endeavored to divest the account of 
field work of all unnecessarv technicality, in order that the course of 
the work may be readily and easily followed. 

Few fully understand what the Adirondack wilderness really is. 
It is a mystery even to those who have crossed and recrossed it by 
boats along its avenues, the lakes; and on foot through its vast and 
silent recesses, by following the long ghastly lines of blazed or axe- 
marked trees, which the daring searcher for the fur of the sable or 
the mink, has chopped in order that he may find his way again in that 
deep and often desolate forest In these remote sections, filled with 
the most rugged mountains, where unnamed waterfalls pour in snowy 
tresses from tne dark overhanging cliffs, the horse can find no footing; 
and the adventurous trapper or explorer must carry upon his back his 
blankets and a heavy stock of food. His rifie, which affords protection 
against wild beasts, at times replenishes his well husbanded provisions, 
and his axe aids him in constructing from bark or bough some tem- 
porary shelter from storm, or hews into logs the huge trees which 
form the fierce, roaring, comfortable fire of the camp. Yet, though 
the woodsman may pass his life-time in some section of the wilderness 
it is still a mystery to him. Following the line of axe-marks upon 
the trees ; venturing along the cliff walls of the streams which rush 
leap on leap downward to form haughty rivers; climbing on the steep 
wooded slopes of lakes which never knew form or name on maps^ he 
clings to his trapping line, and shrouded and shut in by the deep, 
wonderful forest, emerges at length from its darkness to the daylight 
of the clearings, like a man who has passed under a great river or arm 
of the sea through a tunnel, knowing little of the wonders that had 
surrounded him. 

It is a peculiar region ; for though the geographical center of the 
wilderness may be readily and easily reached in the light canoe-like 
boats of the guides, by lakes and rivers, which form a labyrinth of 
passages for boats ; the core, or rather cores, of this wilderness ex- 
tend on either hand from these broad avenues of water, and in their 
interior remain to-day spots as untrodden by man, and as unknown 
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and wild^ as when the Indian alone paddled his birchen boat upon 
those streams and lakes. Amid these mountain solitudes are places at 
tills moment where, in all probability, the foot of man never trod ; 
and here the panther has his den among the rocks, and rears his savage 
kittens undisturbed save by the growl of bear or screech of lynx, or 
the hoarse croak of raven taking its share of the carcass of slain deer. 
Of this region, for a hundred years or more, civilized man has held 
the most diverse opinions. Since the first settlement of New York 
there have been constant endeavors to clear and cultivate it, and 
crumbling buildings upon its margin, here and there, are records 
of wastea effort, squandered capital, and ruin. These unfortunate 
attempts at settlement originated in wild and false statements made 
by laud speculators as to the richness and fertility of the region, 
supported oy the specious argument that it must be fertile and valu- 
able because lands on the St. Lawrence river, further north, even in 
Canada, were fruitful and productive. All this trouble, all this wasted 
labor, and confusion, can be directly traped to the low state of knowl- 
edg;e of the physical sciences in those days, and the absolute ignorance 
which then existed, and has existed up to a recent period, of the 
science of the atmosphere and of climatology. The people of those 
days did not know that, practically, in agriculture, every thousand feet 
of elevation was equivalent in climate to one or two degrees of north 
latitude ;♦ or, more plainly, that if the lands of a market gardener near 
New York city were suddenly raised 6,000 feet he would find himself 
in a climate like that of Montreal, Canada, the spring perhaps a month 
or more later in coming, and winter. like that 01 Labrador. When we 
now come to consider that this great wilderness extends from two hun- 
dred to three hundred miles north of New York, and that of its area 
two or three thousand square miles, are so elevated that the lake and 
river levels have an altitude of 1,500 or 1,800 or 2,000 feet above the 
sea^ and that some of the smaller lakelets, rising to 4,000 feet, are 
hemmed in by mountains exceeding 5,000 feet in altitude, we readily 
perceive that this whole region must have a peculiar climate and more 
severe than that of the lowlands of the same latitude which are 
nearer to the level of the sea. In such a region, therefore, the height 
of lands above tide level becomes a measure of their climate, and con- 
sequently of their value for agricultural purposes, and thus the hypso- 
metrical work of this survey — every height, indeed, above sea level 
that is determined — becomes of practical value to the farmer or cultiva- 
tor, the purchaser of lands for agricultural purposes, or the political 
economist who desires to estimate the capacity of the state, or a por- 
tion of it, for the production of food. 

Thus the barometer, which in its early days was only an instrument 
of abstract science, has come to be practically valuable in another 
branch of human industry, showing where money and labor would be 
wasted, in vain efforts by the agriculturist 

In my report of last year, a portion of which is placed as an 
appendix to this report, I explained the unreliable state of information 
existing in relation to this region which rendered the present survey 
necessary. It may not be improper to state here, before proceeding 
with the account of the progress of the work, that from the erroneous 

* Vor thlB region : see oonoluslon. 
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character of the existing maps, which often show a level where there 
are really towering mountains, or swamps or lakes; worthless lands are 
given an appearance of value, and valuable lands depreciated, and 
men become confused by the conflicting appearances. 

With the theodolite and transit we have, oy our triangulation, care- 
fully eliminated some of the most important of these errors ; deter- 
mining, for the first time, by a net work of triangles and great 
quadrilaterals the relative positions of the great mountain landmarks, 
which will remain unchanged through countless centuries, little 
affected by the frost of winter or the heats of summer. 

Ten centuries hence the surveyor who may desire to find the loca- 
tion of some place or point which has been lost; will have only to turn 
to our triangulation, and repeat the recorded measurements from those 
peaks, to find the desired point 

There are numberless considerations which make our careful meas- 
urements of great importance. The necessity for such constant nicety 
and exactness in the angular measurements and leveling are too well 
known to engineers accustomed to the practice of higher surveying, to 
require explanation here. 

IKSTBUMBNTS. 

The principal instruments used during the past season in executing 
the field work were as follows : 

Theodolite A. Made by Troughton & Simms of London, bein^ the 
same as used last season. It has a vertical arc, and six-inch horizon- 
tal limb, with double verniers. 

Theodolite B. Made by J. Kern of Aarau (Suisse) ; nine-inch hori- 
zontal limb, with double verniers. It has also a vertical arc. 

Theodolite O. Made by W. Wurdemann, Washington ; has a seven- 
inch horizontal limb and a small vertical limb. 

The sextant was the same used last season and, as heretofore, was found 
of great value in measurements on the interior lakes of the wildernesSy 
and was useful with artificial horizon in occasional determination of 
latitude. 

The Azimuth compass was extremely useful in the rapid reconnaissance 
of new lakes, and in general topographical mapping. Its portability and 
the readiness with which, even in a canoe, readings could be taken 
without moving the eye from the instrument, made it especially valu- 
able. A light compass, with telescope mountings and tripod was use- 
ful for the men employed in short reconnaissance; and a dipping 
needle with level, enabled us to investigate isoclinal magnetism, and 
also local attraction or other magnetic disturbance when advisable. 
The leveling being confined to the superior altitudes, was executed 
with mercurial mountain barometer Sy made by James Green of New York, 
especially for this work. They were inclosed in double cases of wood, 
and heavy leather, and hung like a rifie from the shoulder. Car- 
rying the instrument in this manner, and keeping one hand to lift or 
steady it, when climbing over fallen timber or amid rocks, it may with 
constant care be transported without injury to the delicate glass tub- 
ing within. The large detached thermometers, made by James Oreen, 
were also inclosed in wooden and leathern boxes, and were strapped 
on the outside of the barometer cases. Extra tubes in wooden cases, 
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and an iron bottle of quick silver, eto^ were also carried for repair of 
instruments. 

Our leveling was so nearly connected with meteorology, that prep- 
arations were made to keep an account of the maximum and mini- 
mum temperature of day and night, and superior recording instru- 
ments made by James Green were provided for this purpose. 

The maximum thermometer was a mercurial instrument with con- 
tracted stem and horizontal movement of quicksilver. 

The minimum instrument was a spirit thermometer (colorless), with 
horizontal automatic movement of glass recorder or beaded slide. 

The instrument was twelve inches in length, and its range was such 
as to enable it to record a temperature below the freezing point of 
mercury. With this instrument, which I designed placing on the 
summit of Mount Marcy, it was hoped that the lowest temperature of 
the coming winter of 1873 and 1874 would be recorded, and the first 
determination made of the lowest winter temperature of New York. 

Two Aneroid barometers were also placed in the field; one being the 
lar^e instrument of my own — which was unfortunately broken by an 
assistant — and another one, more portable; which was of constant 
use to us as a weather guide, showing at any time of day or night — 
without adjustment — the approximate change of atmospheric press- 
ure. Both instruments were compensated for temperature. The large 
superior one was an R. & J. Beck instrument, and the smaller one was 
made by Pitkin of London, for James Green. They were not em- 
ployed m the measurement of heights, but were otherwise very useful. 

During the first half of the season, we were some days entirely 
driven from our work by violent gales — or hurricanes — sweeping the 
summits of the mountains ; and on the last expedition, we carried 
with us a portable anemometer, being determined, if no other work 
should at such times be possible, to measure the velocity of these sin- 
gularly violent mountain hurricanes. 

Besides superintending the repairs of instruments in New York 
and Troy (where many special improvements in them which I had 
planned and drawn, were well executed by the skillful makers ; sub- 
sequently enabling us to do more and better work with them), I per- 
sonally directed the preparation of the camp equipage, especially 
strong canvas knapsacks for the transit boxes and provision carrying 
and map cases, special field books for triangulation, notes, etc., etc., 
which, with the selection of the more common outfit — utensils and 
clothing — camp blankets and waterproofs, all required time. I also 
had constructed a canvas boat of my own invention for use in the 
interior of the wilderness, on such of the mountain lakes as were inac- 
cessible to boats and which it would be necessary to map. This boat 
was peculiar; no more frame being needed than could be readily cut 
in thirty minutes in the first thicket It was twelve feet long, with 
thin sheet brass prows riveted on, and so fitted as to receive the keel- 
son, prow pieces and ribs (of boughs), when required; the canvas 
being made water-proof, with pure rubber gum dissolved in naphtha 
rubbed into it This camp equipage, however, was not to be used till 
August (in the second or wilderness expedition), and the boat with its 
coating of rubber was stretched out and left to dry. Many of the 
other wilderness equipments, also, were in process of manufacture 
during our absence upon the first expedition. 

rSen. Doc. No. 98.1 2 
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SIGKALB. 

In a geodetic survey, or in any extensive triangnlation, it becomes 
necessary to mark the sarvey stations by permanent signals, which 
shall be visible from other new and distant stations as the work 
advances. In the British Ordnance survev, the dazzling bude or cal- 
cium light has been employed with wonderful success in the direct 
measurement of the great triangles, the light being distinctly visible 
at the distance of sixty-seven miles, even in hazy, boisterous weather. 
The use of this light, however, demands the presence of at least one 
signal man at each station where it is employed, and though very 
desirable, was beyond our means. I therefore resolved to entirely dispense 
with such night signaling on this survey, and for very distant stations 
use the heliostat or mirror signal, by which the reflected light of the 
sun could be flashed to the surveyor, and enable him to distinguish 
it at points many miles distant m the great forest or on the moun- 
tain summits of the wilderness. Yet so numerous and distant were 
the stations where we would need such signals constantly for reference 
as we proceeded with the work, that after estimating their number, 
and the men required to attend them, and weighing the difficulty of 
keeping men at their posts daily through storm or shine, while we 
were six or seven days' journey from them in the forest, and without 
means of communication, I became convinced that unless some cheap 
automatic signal could be invented, to replace the signal men at perma- 
nent signal stations, there was great danger of the failure of the sur- 
vey in executing the work proposed. I therefore, while pressing for- 
ward other preparations, gave my spare time to an experimental search 
for the proper signal. 

A helio or sun-reflecting signal was evidently the desideratum. 
Glassware — silvered tubing or globes — were too fragile. Tin being 
cheap, and not so liable to be stolen, was evidently the most available 
reflector. The cones of bright tin which we had used the last season 
had answered admirably on comparatively short ranges, but their con- 
vex form, while^^always reflecting light in numberless directions, nec- 
essarily so dispS^ed it as to diminish its intensity and value. A very 
large cone or wheel-like disk of tin would have its reflecting surface &r 
beyond the center, and would therefore be worthless. Imagining that 
a vibrating structure of a dozen or more stiff sheets of new tin, set at 
diflTerent angles and revolving under the influence of the wind, would 
give good results and flash in every direction as brilliantly as the facets 
of a jewel, I constructed such a signal and felt sure that it would 
answer. In order to determine practicallv its value, I conveyed the 
signal to the summit of the Helderbergh mountains, a dozen miles 
south-west of Albany, and suspended it by wire around a small tree, 
while, taking advantage of the opportunity, other helio signals were 
tested, and an assistant stationed near Albany answered our signals 
with vivid mirror flashes. On my return from the Helderberghs I 
found the automatic signal, which I had left on the summit, distinctly 
visible from the city, affording a constant and bright, star-like glim- 
mer of light. The success of the invention being assured, the material 
for a sufficient number of the new signals for the primary stations was 
procured. These were made, for portability and cheapness, of twelve 
sheets of heavy new tin, 14 by 20 inches. Each sheet was kept a plane, 
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AUTOHATIC SIGNAL 
STAN-HEUO. 
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and three of them fastened together with wire, longitudinally, made 
one side of a signal The form finally adopted is shown in the accom- 
panying illustration. Of any one side, the uppermost sheet is verti- 
cal (90 ), the four top sheets forming a square; the second or middle 
sheet is generally inclined at an angle of 50° to 60" ; and the lower 
sheet is made to take an angle of ICT or 20" above a horizontal line. 
By holes punched in the edge of the tin the sheets are readily linked 
together by wire where they are set up ; and wires passing ttom the 
upper corners of the signal suspend it irom a loose wire or metal col- 
lar which encircles the upholding central post at a point where it has 
a circular notch. Being thus loosely swung, and supported by a li^ht 
wooden framework, it is constantly in motion with every gust of wmd 
that sweeps a mountain summit ; throwing steadily, in every conceiv- 
able direction, the most brilliant gleams of light. It has proved a 
wonderful success, having been visible to the naked eye at a distance 
of twenty-one miles. "Without its aid we should have been unable to 
have accomplished our work. To this automatic reflector I have given 
the name of Staii-helio signal, and I take pleasure in introducing it 
into topographical engineering. Mirrors might have been substituted 
for the tin ; but they would probably have been broken in carrying, or 
certainly have fallen shattered before the first heavy hailstorm, or been 
fractured by the swaying of the signal, in a gale, against its support. 

Of these Stan-helio signals there were different orders : 

The first order is a signal composed of twelve sheets of heavy tin, 
each 14 by 20 inches ; having together, as refiecting surface, 3,360 
square inches. This signal, when folded together and packed for 
carrying, occupied a space of only 52^ cubic inches, and weighs eleven 
pounds and ten ounces. 

Second order signal is constructed of nine sheets of tin, 14 by 20 
inches ; reflecting surface, 2,520 inches. 

Third order signal is constructed of twelve sheets of tin, each 10 by 
14 inches; having a refiecting surface of 1,680 square inches; weight 
5 pounds 13 ounces. 

Fourth order signal is made of the same sized tin as those of the 
third order, but of only nine sheets, being like the second order, tri- 
angular at the top. 

Fifth order consisted of two double truncated tin cones ; one inverted 
and the other upright, united at the base, and suspended by wires 
above the station. 

Sixth order consisted of small, simple, single cones of bright tin. 

Four heliostat (mirror) signals were also prepared for the use of the 
assistants, signal men in the direct work. The backs of the mirrors 
were packed with woolen, which unfortunately availed little; all the 
original glasses being broken before a week or two of field work had 
passed. The heliostats were firmly mounted, and were arranged to 
have been used from tripods, but the tripods proved an impediment 
and were abandoned. These signals, properly used by intelligent men^ 
are the most powerful that can be employed for day work, and are 
visible at almost incredible distances. In smoky weather they have 
been brilliantly visible to us with the naked eye when thirty-two miles 
distant, — when the mountains themselves were invisible,— and readily 
measured upon with theodolite. They are distinguishable in favorable 
weather even sixty or seventy miles or more, but on such long ranges 
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it becomes necessary to nse the greatest jadgment in directing the 
flash. At these distant stations a good rifleman, when made thoroughly 
acquainted with the use of the heliostat, will make the best signal man. 
He must determine with nicety the exact direction of the distant 
station, and direct the flash with precision along the line found. His 
work, indeed, resembles the sighting of a rifle whose projectile is un- 
influenced by gravity, and which rushes on into space along the 
line on which it has been started. The tremble of a nerre in sighting 
such a weapon, while it would cause but slight divergence at ordinary 
rifle range, would, at a distance of miles, throw it entirely ofl* the line. 
Nevertheless, in the hands of my assistants, the heliostat has proved 
very useful at distances of from ten to thirty miles. 

The only night signal which I admitted for use in exploration was 
the tripod rocket, having each a weight of from 4 ounces to a pound. 
Several cases of these were provided and proved useful in signaling 
the position of stations on the shores of unlocated, hidden lakes in 
the lowlaud forests on the western side of the wilderness. 

The ordinary black and white signal flags were also used when 
required. 

As some of the permanent automatic signals which we erected near 
the settlements were destroyed, either thoughtlessly or maliciously, by 
persons visiting the mountain tops, where they were placed ; signal cards 
m the following form were printed and placed upon the signal posts : 



s. isr. Y. 



ADIRONDACK SURVEY 

SIGNAL STATION. 



Do not Disturb this Signal. 



In the exploration of lowland forests of the western portion of the 
wilderness a system of signals by pistol and rifle shots was adopted bv 
which special orders were issued to the men at distant stations. A 
certain number of shots, rapidly fired, directing the assistant at 
barometer to discontinue work, or the guides to bring up boats, or to 
assemble for camping, etc. This was extremely useful. 

BTATIOK MABES. 

Permanent station marks were left at the comers of the more im- 
portant primary triangles, in order to show the place of the theodolite. 
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in case further measaremeots shall be needed by this or another aarrey. 
The usual copper bolts were employed and were driven into holes 
drilled in the rock and the instrument afterward centered over them. 
At most of the stations on peaks other holes were drilled to hold the 
feet of the theodolite tripod. The surrej^or desiring to avail himself 
of our work, and proceed from these stations for local measurements, 
will find it to his advantage to set his tripod by these foot holes, his 
instrument being almost instantly centered. As mentioned in last 
year's report, only fonr stations were, in 1873, marked by copper bolts. 
During the season of 1873, just passed, owing to the vastly increased 
amount of work, ten additional oolts were sunk at new and equally 
important mountain summit stations. The new stations thus marked 
are as follows : 

Bolt No. G* in the summit of Monnt Discovery in Essex county. 

Bolt No. 7 is in the summit of Raven Hill, near Elizabeth town. 

Bolt No. 8 is in the Bummit of Mount Hurricane, of the Jay range. 

Boll No. 9 ia in the summit of Hopkins' Peak, near Keene. 

Bolt No. 10 is in the summit of Mount Dix, in the eastern range. 

Bolt No. II is in the summit of Mount Haystack, near Mount 
Marcy, 

Bolt No. 12 is in the summit of Monnt Maclntyre, to the east of 
the Indian Pass. 

Boll No. 13 ia in the summit of Ampersand mountain, formerly 
known as Moose mountain. 

Bolt No. li is in the summit of Blue Mountain or Mount Emmons, 
at the north end of the crest in the center of the extensive clearing 
which was made for our surrey purposes. 

Bolt No. 15 is in the south-west corner of the rock eummit of Grave's 
mountain, which was the most available station for the theodolite. 

The copper bolts used this season were smaller and lighter than 
those used during the previous year, and were inscribed with letters 
out in the copper, much aa shown in accompanying figure. 
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ASSISTANTS. 

During the season, five gentlemen gave their assistance in the work 
of surveying, and their aid enabled me to so divide the labor that with 
different parties at distant stations the survey progressed more rapidly. 
Three of the assistants, Messrs. James, Blake and Prescott had pre- 
viously been engaged upon the survey. Mr. J. H. Manning gave valu- 
able assistance in the work of the first and second divisions, and Mr. 
W. D. Goeway assisted at the signal station on Bald Peak, Essex 
county. Mr. James assisted in the measurement of the Bald Peak 
primary triangle, and later in the season Mr. Prescott, had charge of 
the signals at the same station. Mr. Blake continued his services 
throus;hout the whole season, and in charge of the advance parties, 
near Long Lake, at Blue mountain, etc., successfully prepared the way 
for the survey party. Numerous other subordinate signal parties of 
guides or hunters, hired and sent in advance to set up automatic sig- 
nals, did good service. The more important measurements with theo- 
dolite, transit, or barometer, etc., were made by myself. All recon- 
naissance maps, map sketches, illustrations, in short, all the topo- 
graphical and angular mapping, except one plane-table reconnaissance 
sketch, were also solely my own work. 

GUIDES. 

The men employed during the season as auides and pachmen in the 
labor on the different divisions, numberea fifty-one, all told. Being 
generally skillful hunters and trappers, their pursuits had led them 
along the streams and lakes where their ^ame most abounded; and 
their general skill as woodsmen, made their assistance valuable, even 
in those sections with which they were unacquainted. Each carried 
upon his back a load of provisions, blankets, and camp equipage, 
weighing from fifty to sixty pounds. It was their duty also to Dund 
huts or shanties for the survey party, cut timber, build and keep up 
camp fires during the night, act as cooks, and perform such other labor 
as was necessary. It is not too much to say, tnat almost all of them 
were faithful, intelligent, and skillful men, ready to labor night and 
day for the success of the survey. Besides the regular guides, there 
were teamsters, boatmen and others, engaged in assisting the survey 
party, which ms^e the total number of employees during the season, 
some ninety-seven or nearly one hundred men. 

PLAliT OF FIELD WOBK. 

The field work during the season was arranged in three general divis- 
ions, viz.: First division. The an^lar measurements at different points 
along the shores of Lake Champlain, near the meridian, 73° 30' west of 
Greenwich, and between latitudes 44° and 44° 40' north, at the different 
light-houses and base lines, the position or termini of which the United 
States Coast Survey have determined to the decimal part of a second of 
latitude and longitude. The base lines, and the distances between 
light-houses were thus to be used as the base lines of the Adirondack 
triangulation; the angles between these lines and the summit of such 
of the eastern Adirondack peaks as were visible, measured from nu- 
merous Coast Survey stations, thus permanently fixing the geographical 
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positioDs of those peaks, which, once determined, we could afterward 
ascend and obtain a view of the whole great panorama of the eastern or 
first range of the Adirondack mountains. Then, measuring the angular 
distance between those summits from the different mountain-peak 
stations previously found, a multitude of other points could, from 
these elevated, advantageous stations, be determined, which, in 
their turn — as we, in our other expeditions, advanced into the wil- 
derness — would serve as even more advantageous stations for the loca- 
tion, by measurement, of the interior mountains, and of the lakes and 
rivers visible from them. Thus the beautifully exact work of the 
Coast Survey, the base lines and astronomical codrdinates of their lake 
shore stations, furnished to the Adirondack survey by them, would 
enable us to determine, by our work, the latitude and longitude even 
of obscure and remote stations in the wilderness, and render our 
labors more practical by affording an accurate basis, with the aid ol 
which all our accumulated measurements could finally be computed 
into distances, and not merelv the local form of the region be ascer- 
tained, but its g[eographical relation to the world at large. 

Second Division. This primary work along Lake Champlain accom- 
plished, — after a return to headquarters at Albany, for refitting with 
camp equipage for wilderness work, the second expedition was to be 
made, — having for its object the continuation of the work from the set- 
tlements into the wilderness, the completion of connection of last 
yearns work with coast survey stations on Lake Champlain, the meas- 
urement of altitude of the principal great mountains remaining un- 
measured after last year's work, the continuation and completion of 
reconnaisance at various points, and the advancement of the survey 
west and south-westward over sections as yet topographically unsur- 
veyed. Besides the main party, a subordinate signal party, in charge 
of two assistants, was organized to remain near the coast survey sta- 
tions on Lake Champlain to work signals — heliostat — for use of 
trigonometrical party on the interior mountains. The main party 
was so organized and equipped as to admit of the detachment of the 
other assistants, with guides and men, on special duty, as required, 
and as hereafter narrated. 

Third Division. The work outlined for the two preceding expedi- 
tions, if faithfully carried out, would form the founaation for the ad- 
vancing of the triangulation and topographical reconnaissance north 
and north-westward, it was hoped, as far as the sources of the Oswe- 
gatchie river. Very favorable weather might afford us time to after- 
ward return to and make hydrographical reconnaissance of the Saranac 
and St Regis lake systems. But the principal work in this expedition 
was to be tne exploration of the distant, remote and inaccessible re^on 
in the neighborhoood of the headwaters of the Bog river, Beaver nver, 
\ni Osweffatchie. 

Thus tne surveyor and skillful woodsman will observe that the 
fork on the first division^ being conducted during the heated term 
— in July — along Lake Champlain and near the settlements, where 
conveyance by team or boat could in many cases be had, the strength 
of the command was husbanded, and, by choosing this period for a 
work which had at some time during the season to oe executed, 
the hard marches and mountain climbing were reserved until the cooler 
weather of August, and the annoyance of mosquitoes and other 
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poisonous insects, whose multitade in the early summer makes th< 
wilderness almost unendurable, was avoided. 

The personal exploration of the remote and unknown sections was 
reserved for the last of my labors, for the reason that it was desirable 
to first complete all the measurements with theodolite and transit, 
from the mountain summits and stations while the weather remained 
clear, and before the mountain peaks were reached by the early autumn 
snows ; for, while exploration on foot, through mountain passes, up 
streams, down vallevs, and from lake to lake, may be carried on even 
during storms and dark, lowering weather, angular measurements 
from peaks — where the range from station to station is often twenty 
miles, and sometimes fifty or sixty miles — can only be successfully 
carried on in perfectly clear and calm weather ; the appearance of a 
cloud at the horizon being often as startling as is the first appearanco 
to the general on battle field, of reinforcements for his foe. 

FIELD WOEK. 

PIRST DIVISION". 

Trigonometrical work along Lake Ohamplain and its vicinity. 

The long and tedious work of preparation being at length com- 
pleted ; the instruments and equipments for the class of work which 
was now to be undertaken being provided and in complete order, oa 
the morning of July 12, 1 left Albany, accompanied by four assistants, 
carrying carefully by hand the barometers, theodolites, and other deli- 
cate instruments. 

It was my intention to commence the work by the careful measure- 
ment of a great primary triangle, near Port Henry, on Lake Cham- 
plain, of which the base would be the distance between the center of 
the light-house on Crown Point, and the center of the light-house on 
Barber's Point, the distance between those points having been deter- 
mined to the decimal part of a metre by the United States Coast 
Survey. 

Keachiug Port Henry, on Lake Champlain the same afternoon, I 
detached three of the assistants for duty at the stations near Port 
Henry, leaving with them two theodolites and appropriate signals. It 
was desirable that the value of rockets for night signaling should be 
determined, and I therefore directed that at 9 P. M, three of these 
tripod rockets should be sent up at Crown Point by the assistants left 
at Port Henry, designing myself to be at Mineville, on the elevated plateau 
commanding a view of Crown Point and of the lake, affording an . 
excellent opportunity to ascertain the altitude to which the rockets k 
would rise and their degree of visibility and value for our purposes irj. ■ 
the future. Accompanied by one assistant I proceeded directly f' 
Mineville, in order to be in readiness for the ascent of Bald Peak upd 
the following day. Mineville afforded no hotel, and we were indebtec 
to a gentleman resident of the place for hospitality, and many courte- - 
sies, lor which we here tender him our thanks. 

At the appointed hour a sudden distant streak of fire on Crown 
Point severed the darkness, and the bursting rocket proved that the 
assistants were prompt at their work. 



T»r 



17 



iil- 
ful 
vel 

wo 
lid 
'.nt 
jre 
.ill 
ar 
h- 
le, 
us 
lie 

ftS 

*.d 

le 

It 

t- 

r» 

o 

h 

e 

t 

b 



d 



p 

T 
t 
i 
C 
8 
8 

i 






Adirondagk W1LDSBNB8S OF New Yosk. 17 

The height to which the rocket rose and its degree of yisibility, aa 
determined by oar observationsy indicated that they would be unavail- 
able for signaling amid the mountains, but that they might be useful 
in the preliminary reconnaissance of lakes in the comparatively level 
legions forming the western portion of the Adirondack wilderness. 

J ulv 13 proved bright and clear. Having secured the services of two 
men for axe-work and pack carrying, we proceeded to the foot of Bald 
Peak ; the weather being quite hot and this the first mountain ascent 
of the season. The summit being achieved, the instruments were 
placed, and the axe-men proceeded to level such of the trees as still 
obstructed the view, either of Barbers's Point light-house — which far 
below seemed like a speck at the water's edge — or of the prospect north- 
westward, where some mountains, though their peaks were visible, 
were still so much obscured as to be difficult of identification. Thus 
engaged we anxiously awaited the flash of the mirror signals from the 
appointed lake shore stations, and waited till past noon ere there was 
any appearance. A shout from one of the men at length announced 
a signal visible on Crown Point, and our eyes were greeted by the 
flashing, glittering spot, which was the station of the assistant The 
signal conveyed the unwelcome intelligence that Crown Point light 
was not visible from the Barber's Pomt light-house, a wooded pro- 
montory on the Vermont shore intervening. As these two light- 
houses were the only data so far furnished us by the Coast Survey, 
there was no zero for angular measurement, and consequently no 
means of here connecting our work with that of the coast survey. 
No useful change of station of survey parties could for the day be 
effected, and as yet we had received no signal from the Barber Point 
station. The remaining time was therefore devoted to topographical 
work and magnetic observations. 

Though we waited till late in the afternoon upon the summit, no 
signal was received from the party at Barber's Point Having brought 
with us the necessary material for a stan-helio signal of the first order, 
the timber for its support and framework was cut and drawn to the 
station by the men, and, the work being completed, it was placed di- 
rectly over the copperr bolt which was sunk m the rock last season. 
The reflecting surface consisted of twelve sheets of heavy tin, 14 x 20 
inches. The clouds of mosquitoes which attacked us as we entered 
the forest on the sides of the mountain, were an assurance of the ap- 
proach of evening, and we made a hurried descent Troubled by the 
phase which affairs had assumed, I determined to return alone on the 
morrow to Port Henry to examine into the difficulty and to personally 
superintend the work going on at the lake shore stations. Accord- 
ingly, on the 14th instant, leaving one assistant at Mineville, with 
orders to return again with mirror signal to the Bald Peak station, I 
proceeded rapidly to Port Henry, and put the other assistants every- 
where in motion. Sending two with theodolites by boat to Crown 
Point, I procured a team, and, with the other assistant and the large 
theodolite, drove immediately to Barber's Point light-house. The 
weather, which had become lowering, now threatened to render present 
work impossible, and soon heavy rain descended, and, as our vehicle 
was an open one, ourselves and instruments would have been drenched 
but for the rubber coats and ponchos which had fortunately been pro- 
vided. 

[Sen. Doc No. 98.1 * 
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Reaching the light-house, through the courtesy of the keeper we 
were enabled to set up the theodolite in an advantageous position — 
near the top of the tower — though the clouds, hiding Bald Peak en- 
tirely from view, rendered the possibility of work dubious. The 
sun first parted the clouds that ensnrouded the Bald Peak, and almost 
immediately the bright flash of the helio-stat signal showed that the 
assistant had already made the ascent despite the storm, his signal 
sparkling in bright contrast with the back-ground of dark storm- 
clouds. Quickly turning the telescope of the theodolite upon this 
signal, and the. cross-hairs delicately into position, with the aid of the 
tangent screws the circle was clamped at zero, and we were prepared 
to measure the angular distance between it and the Grown Point light- 
house. The telescope was now turned eastward, and long and earnest 
search made among the tree-tops of the projecting portion of Chimney 
point, in the hope that at least the spire of Grown Point light-house 
might be visible. Though narrowly conducted, the search was fruit- 
less ; and now the flash of a helio-stat signal, far southward at the 
water's edge, at a point on Grown Point, westward of the light-houfee, 
showed where the two other assistants had, in accordance with orders, 
stationed themselves. The angle between this station and the moun- 
tain-top was now carefully measured, and repeated on different parte 
of the circle, so as to secure ite accurate determination. At an ap- 
pointed hour the work ceased, and the different parties, by boat and 
by team, drew together at the Port Henry headquarters. 

From Bald Peak, assistant James reported that, in making the ascent 
of the mountain during the storm, among the ledges near the summit 
he lost his foot-hold, and in saving himself had broken the mirror 
signal. The larger fragmente remaining on the ledges, he had gath- 
ered and replaced, and used in signaling when the storm was over. 
The storm being unexpected, he h^ sufrered from exposure. From 
Crown Point it was reported that the new station selected was about 
1,000 feet west of the light-house, and the first available point from 
which the signal at Barber light-house was visible. The angle 
between the Bald Peak signal and our signal (managed by my assist- 
ant) at Barber's Point had been carefully measured by theodolite No. 
2, and from the light-house tower the angle between the new stetion 
and Bald Peak. 

July 16th was an extremely hot day. Securing a boat and boatmen, 
accompanied by three assistante, I proceeded to Crown Point with the 
intention of measuring a short base line to determine the distance of 
Crown Point light-house from our new station. This was successfully 
accomplished, and a large sten-helio signal was permanently erected 
at the station, in order tnat it might be discerned, when desired, from 
the mountein peaks. 

To complete this triangle another ascent of Bald Peak would be 
necessary, for the new station had not been in existence when we were 
last upon the mountein, and the angle between Barber's Point light- 
house and the new stetion (called Crown Point sub-stetion) remained 
undetermined. 

I had resolved to measure another great primary triangle further to 
the north, as a check upon the determinations based upon Bald Peak 
angle, and before again ascending to that mountein summit I con- 
cluded to make a reconnaissance inland, north-westward, in Elizabeth* 
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town, Jay and Lewis, in Essex county, in order to find which mountain 
there, would be most available as the vertex of this angle. 

The base for this more northern primary triangle was to be the dis- 
tance between the light-house on Split Rock point and that on Juniper 
island, in Lake Ghamplain. This distance, with the astronomical co- 
ordinates of the light-houses, had been determined by the United 
States coast survey, affording a base line more than eleven miles in 
length, of extreme nicety ana precision. 

With the intention of executing this interior reconnaissance, we 
proceeded on the 16th to Elizabethtown, and in the afternoon the two 
mercurial barometers were stationed at the level of the Boquet river, 
and, from the observations taken, the altitude of the station has been 
computed at 493 feet above tide level in the Hudson. 

July 17th was drearily stormy, and kept us within doors. The time 
was improved by instruction of the assistants in their duties, with 
practice drill of two assistants. 

The 18th opened as stormily as the preceding day. In the afternoon 
the clouds began to break, when, quickly assembling the party, a rapid 
march was made to the foot of Mount Discovery, a few miles north 
of Elizabethtown. In making the ascent of tne higher summit we 
were enabled to ascertain the height of the inferior hill (little Mount 
Discovery) by leveling and barometrical observations (since computed 
at 1,375 feet above tide). Beaching the main summit, its barometrical 
measurement was immediately entered upon. Angular measurements 
were made, and a copper bolt (No. 6) sunk in a hole drilled in the 
Tock. 

Though the storm had again gathered the clouds into dark compact 
masses not far overhead, and the principal mountain tops were hidden 
by them, the view toward Lake Ghamplain was unobscured and was 
sufficient to satisfy us that this mountain top could not be made 
available as the vertex of the Second great primary triangle. The 
inferior height of the mountai|i would have made it undesirable, but 
one of the extremities of our base line being hidden from it hj inter- 
Tening ground, its use as a station was out of the question. A 
reconnaissance map was made of the vicinity, the basis being the bear- 
ings taken on the peak. The height of the summit of Mount 
Discovery has been computed, from the barometrical observations, at 
1,582 feet above tide. About evening we descended and returned to 
Elizabethtown. This mountain having proved valueless for our 
immediate purposes, it was necessary that other peaks should be 
climbed until a suitable station should be found. 

The morning of 19th was lowering, and we watched the barometer 
and the clouds for signs of clearing weather. At noon the indications 
were favorable, and with the theodolite in knapsack, we drove to the 
foot of Raven hill, and proceeded thence on foot directly to the summit. 
Appearances had not deceived us, and ere long the clouds drifted away 
from the mountain peaks, and gave me an opportunity to judge of the 
Tslue of this mountain as a station. Its value as a triangulation 
station was evidently great, but as soon as the theodolite was placed, 
it was perceived to be as unavailable as Mount Discovery for the pur- 
poses of the primary triangle. Looking down upon the bright 
expanse of Lake Ghamplain, it was readily seen, that, though we had 
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gained a view of the Janiper Island extremity of our base line^ the 
other end was not visible. 

Continuing steadily the angular measurements, night crept upon us, 
and in the darkness we descended the steep mount4iin side, and 
reached Elizabethtown at 10 p. H. 

From the barometrical observations of this day, I have computed the 
heigth of Baven hill, at 1,982 feet above tide. Our theodolite station 
on the peak is distinguished by copper bolt No. 7, sunk in the rock. 

Sunday, July 20th, was an acceptable day of rest. 

July 21st was beautifully bright, and will remain a memorable day 
in the annals of this survey. In doubt and gloom at the failure of 
two attempts to find for the vertex of this triangle a suitable moun- 
tain, which would command a view of the extremities of the Lake 
Champlain base, I determined to separate the party for the day, into 
two divisions. Sending two of the assistants again to the summits of 
Raven hill with one theodolite, and orders to make such better search 
for the hidden station as the clear atmosphere of the day permitted, 
I took with me three men, with barometers, transit, eta, and drove to 
the foot of Mount Hurricane, a prominent peak, about six miles west 
of Elizabethtown. On the way the altitude of Gobble hill was taken 
with level and barometer from a station on the slopes at the foot of 
Hurricane mountain. The computed results of these observations 
would indicate for the Cobble, a height above tide of 1,836 feet After 
a lunch in the woods at the foot of the mountain, the men shouldered 
the heavy knapsacks containing the transit, instrument in its box, etc., 
and we made a rapid ascent. The prospect from the summit was 
enchanting. In the east, midway between us and the green billows of 
the Vermont mountains, lay Jjake Champlain, a liquid, silvery avenue 
of commerce, bearing here and there, slow moving specks of white, 
scarce recognizable as sloops and schooners ; while in the south-west the 
haughty, high peaks of the Adirondacks were clustered in dark m<:g- 
nificence. Selow us, plunging sheeriy downward, was the defile of 
Pitoh-off mountain, walled in upon the other side by grim mountain 
crags, whose wantonly burnt timber had left them scarred and hideous. 

The theodolite being set up, a careful search was begun with the 
telescope for our lake stations. It was soon found that Juniper Island 
was visible, and a careful focusing at length made clear and distinct 
the tower of the light-house. Still the mountains southward seemed 
to hide the Split Rock station, and with little hope the instrument 
was brought to bear upon that portion of the lake, when to our 
delight, as the telescope slowly traversed southward, the Split Rock 
light-house came into view, just at the edge of hills which we feaivd 
were hiding it. We had found the siaiion ! No better or more 
appropriate one, than this mountain top, could have been selected. 
Taking the center of Juniper Island light-house, as zero, the work of 
angular measurement was entered upon and crept slowly from the left 
to the right Now the sharp peaks of mountains were measured upon, 
and now the angular distance of the dark defiles and passes found — 
all from this new and advantageous station whose absolute position 
upon the world's surface we would soon be able to determine. 

A little after midday the flash of the helio-signal was seen from 
Kaven hill, where the other assistants were busied, and enabled me to 
measure the exact position of their theodolite under which the copper 
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bolt had been sank. So interesting and absorbing was our work, that 
in silence we labored steadily on till the sun's fading glory, r^dening 
all the west, bade us hasten our descent Quickly the instruments 
were taken down and repacked, and from the rugged crest of naked 
rock we descend into the timber, and continuing downward without 
stopping, reached by dark the more leyel ground at the foot. The 
result of the day's work, and the yarious changes rendered possible or 
necessary by it, afforded me plentiful food for reflection as we drove 
back to EhzabethtowQ through the night We had secured a com- 
plete circuit of the horizon with the theodolite, besides repeating the 
angles ; and had sunk a copper bolt (No. 8), at the theodolite station. 
We had not» however, brought with us a suitable signal for the 
station ; and topographical mapping of the mountain slopes and 
ridges was incomplete, and rendered another ascent of the mountain 
necessary. 

At Elizabethtown the assistants from Raven Hill reported that the 
clear weather had only rendered it certain that that mountain was 
nnavailable for primary work. From their barometrical observations, 
synchronous with ours upon Hurricane, I have been able directly to 
compare the altitude of the two mountains, and have computed the 
height of Hurricane above Raven Hill at 1,781 feet 

The height of Hurricane above tide would be better determined 
with the observations of the morrow. It is hereafter given. 

July 22d proving bright and clear, the contemplated movements 
were put into execution. One party was sent with instruments and 
signal to Wood Hill, with orders to measure it and make a topograph- 
ical reconnaissance with plane-table. Another series of observations 
at the Boquet River station in Elizabethtown, on this morning, when 
computed, indicated an altitude of 499 feet above tide. The mean 
height above tide of the Elizabethtown station may therefore be 
assumed to be 496 feet, or 404 feet above Lake Ghamplain. The 
whole party was occupied in the morning in measurement of a short 
local base Ime in the plain near the village, for the use of the Wood 
Hill party. This having been accomplished, I procured a team, and 
with my immediate party drove to the foot of Hurricane, 

The day being warm, the ascent was toilsome,.yet we found the cold 
breeze sweeping the summit refreshing. The topographical reconnais- 
sance having been completed and some of the angles repeated, liie 
theodolite tnpod was removed, and in its place the frame work for a 
large stanhelio-signal placed. The material for the signal was then 
unpacked and the twdve large sheets of tin placed in position and 
wired together. The work completed, at nightfall we left the summit, 
and making our way to the foot of the mountain, drove back by 
starlight 

From the hypsometrical work the height of Mount Hurricane has 
been computed at 3,763 feet above tide, and the syachronous observa- 
tions of tne 22d indicated that it exceeded Wood Hill in height by 
2,611 feet: 

Elizabethtown station (Boquet R. level) ^^^iSAr ^^^^ 

Height of Wood Hill station above tide 1,151^ '* 

Wood Hill station above Elizabethtown station ^^^-ffjF '^ 

Mount Hurricane above tide 3,763^ ^ 
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Mount Hurricane aboye Raven Hill • l,781-{V\r ^^^ 

« « WoodHilL 2,611" « 

« « Elizabethto wn station 3 , 267ix « 

« « Lake Champlain 3,671-32 •^ 

July 23d was as clear and brilliant as the previous day. While one 
assistant remained at Elizabethtown to complete the plane-table work» 
1 took with me the remainder of the party to make the ascent and 
measurement of Gobble Hill, a precipitous little mountain southward* 
It is an excellent station for topographical work, the whole Elizabeth- 
town valley, north and south, being visible ; and I secured two valua- 
ble though small reconnaissance maps from its summit. While 
engaged in making angular measurements I was pleased to see and to *^ 
be able to use the automatic stanhelio-signals, both upon Mount Hur- 
ricane and the Bald Peak in Moriah. They afforded sharp, brilliant 
points for measurement, and during this sunshiny day were constantly 
visible. As we gazed upon them steadily gleaming and sparkling, 
miles away, it seemed impossible that they could be mere machines^ 
unpossessed of life or thought. 

We descended early from the peak, well satisfied with the results of [! 
the day, the working of the signals and the local maps secured. 
From the barometrical observations taken from the summit of Cobble 
Hill its height has been computed at 1,936 feet above tide level. Thia 
measurement when compared with that by level, etc., from foot of 
Hurricane — a single observation — indicated a difference of 12^^ 
feet 

Cobble Hill above tide level 1,936^^^ ^^^ 

" « Lake Champlain 1,844^^ «• 

« « Elizabethtown station 1,4M^ " 

The time which I had allotted for work in this neighborhood hav- 
ing passed, and having found in Hurricane the mountain proper for 
the vertex of the great northern primary triangle, it was advisable 
that, while the clear weather lasted, we should proceed to the termini 
of the base, on Lake Champlain, and complete that triangle by care- 
ful measurement from the light-house stations to the automatic signals 
on the Hurricane. 

On the 24th, having repacked and transported all our baggage and 
instruments from Elizabethtown to Westport, we reached Burlington, 
Vt, by steamer. This port, being but a few miles from Juniper Island, 
was the most available headquarters for work at that station. 

July 26th was hot, and extremely hazy, and even the further shore 
of the lake was invisible. In the afternoon we proceeded to the light- 
houses on the Burlington breakwater, and made angular measurements 
between the stations and the Juniper Island light. A violent gale had 
roused the whole lake into sweeping foam crested billows, and we had 
great difficulty in climbing on and descending from the breakwater 
with our instruments. 

July 26th was bright and promising, though the distant Adirondack 
peaks beyond the lake were still obscured by haze. Chartering a yacht, 
we set sail for Juniper Island, but the wind settling down to a calm» 
we were compelled to work our passage and assist the sailor at the 
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oars. Effecting a landing on the island, our instrnments were con- 
yeyed to the lignt-honsey and the theodolite placed upon the turret. A 
storm, however, had gathered, and the rain compelled us to beat a 
retreat 

During the storm we partook of dinner with the light-house keepers, 
and as the sky brightened, reascended to the turret and replacing the 
instruments entered upon our work. The summit of Hurricane was 
easily distinguished, but so distant was the Split Rock light-house, that 
we could barely detect its position, and we concluded that it would be 
necessary to employ mirror signals in the determination of the angles. 
Meanwhile, numerous measurements were made with Colchester Reef 
light-house and the light-house on south end of Burlington break- 
water alternately, as zero to Hurricane mountain, the summit of 
Poke-a-moonshine mountain and to the other Adirondack summits 
visible. Making arrangements for further work, at the a])proach of 
eyening we took advantoge of a favorable breeze and set sail for Bur- 
lington. The breeze brought up a sudden heavy rain storm of which 
(being unprepared) we had the benefit 

July 27th was Sunday. On the 28th I detached two assistants for 
the Juniper Island work, whither they were to proceed with one 
theodolite, helio-stat, etc., on the following day. Providing them with 
funds for their work, and leaving under their charge at Burlington the 
heavy baggage, we took the steamer the same day, and proceeded down 
the lake to Essex, a port on the opposite side nearest to Split Bock. 
Immediately taking a team we hastened to Split Sock, and proceeding 
to the tower of the light-house, set up the theodolite. In the west, 
though far inland, Mt Hurricane arose sharply against the sky, and 
even while I adjusted the instrument, the heho signal of my assistant 
was answered bv the flash from the signal man on Juniper Island, 
which was itself almost invisible at the edge of the norttiward water 
horizon. Our success was perfect Simultaneously the two angles 
were measured at the two stations ; a£;ain and again at each station 
the telescope traversed from the starlike helio-siffual to the summit of 
Mount Hurricane, — a satisfactory specimen of well disciplined and 
successful work. At nightfall I sent up rockets as sigiial that the 
party on Juniper Island should join me on the following day, and 
returning to our team, we drove again to Essex. 

The following morning, July 29th, the party detached, rejoined us 
with our baggage \>j steamer, and with them we proceeded down the 
lake to Port Henry, determined to see whether we could not put as 
satisfactory a period to the work there, as we had done to that upon 
the northern base. It will be remembered that the difficulty at this 
station was the interference of a wooded point which projected from 
the Vermont shore, and hid one light-house from the other. Having 
no other data, at present, from the Coast Survey we were without a zero 
for measurement It was desirable to avoid any complication of angles, 
for in platting them even bv their chords on the scale of one-half au 
inch to the mile there would be opportunity for error. 

It seemed possible that the cutting of a few trees on the point would 
open the vista and enable us to finish this part of the work. 

To determine this question, we proceeded the same afternoon by boat 
across Lake Champlam to the point, and selecting a station as nearly 
upon the line between the lighthouse as possible at the north side of 
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the woods, sighted upon Barber's Point light-hoase, and reyersing the 
telescope, ran a transit line southward. 

Considerable difficulty was experienced, but emerging from the woods 
we were pleased to find the line of sight direct upon the Grown Point 
light-house. 

This line could not be employed in our measurements^ but it showed 
us, by the forest through which we had passed, that the cutting of a 
sight line would prove expensive. It was already evening, and exhausted 
b^ a long and tedious march through forests and meadows, dripping 
with the rain, we sailed back to Port Henry. 

July 30th, I determined to a^ain ascend Bald Peak, and measure the 
angle between our sub-base station on Crown Point, and the light-house. 
Desiring also to eliminate instrumental error in the measurement 
of this corner of the triangle, we took with us two theodolites intend- 
ing to repeat the angles on both the horizontal lines. We drove by 
way of Moriah and Mineville directly to the west foot of the mountain — 
the side most easy of ascenfc — and carrying the theodolite climbed to 
the summit. Here we were surprised to find that some malicious per- 
sons had nearly destroyed the fine large stan-helio signal. Some of the 
tin was gone, the remainder scratch^, defaced and riddled with rifle 
balls. Kemoving it, the theodolite work proceeded, and the careful 
remeasurement of the angles, first with one and then with the other 
of the instruments, was veij satisfactory. The stan-helio signal at the 
sub-station on Crown Point was intact, and was brilliantly visible. 
We completed the field work, replacing the signals, in time to drive to 
Port HeniT again the same evening. The iniury to our signal proved 
that in order to keep it intact upon Bald Peak for use as a zero, 
when we were engaged upon the work back in the wilderness, I should 
have to place men there to watch it The period allotted for the Lake 
Champlain work had now elapsed, and it was necessary for us to return 
to Albany to refit with camp equipage for the wilderness. Accordingly 
on the 31st we left Port Henry on our return. 

The condition of the Bald Peak angle was not satisfactory to me, 
but I concluded to wait until autumn or winter, and meanwhile to 
endeavor to secure from the United States Coast Survey information 
of such other of their stations in that neighborhood as would afford 
me a zero, and proper latitude or space for the work which I desired 
to do. 

FIELD WORK. 

SECOND DIVISION. 

Firsi JSxpedUion into the Wilderness of this Season. 

The equipment of the second expedition, with repairs of instru- 
ments, etc., was only completed by active labor in tne first week of 
August Of the four mirrors signals (portable) which we had taken 
into the field in July, but one remained, the others having been shat- 
tered to fragments by accidents in the climbing of mountains, head- 
long falls on the rocks of those carrying them, or — as in one instance 
in a haversack — by the pressure of books against the glass. New 
mirrors of thin glass, purchased at Port Henry, had soon gone the way 
of the rest ; and as these heliostats were very useful at all stations 
where the labor and expense of erecting a large stan-helio signal was 
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undesirable, something more substantial had to be provided. The 
three empty frames were re-filled with heiiYy French plate-glass, one- 
fonrth of an inch in thickness, forming mirrors, haying each a reflect- 
ing surface of eighty superficial inches. Practically, and by the laws 
of reflection, such mirrors were infinitely superior to the irregularly- 
surfaced glasses first employed, and as not one of them was broken 
during the subsequent work, they were, in the end, much cheaper, as 
certainly more reliable. Three of the four barometers required adjust- 
ment, and were taken to New York, repaired, and made to read exactly 
with the standard barometer of James Oreen instrument maker to the 
Smithsonian Institution and the XT. S. Signal Seryice), by whom all the 
repairs of our meteorological instruments were made. The theodolites 
were again taken to Troy, N. Y., where they were thoroughly exam- 
ined, and such adjustment as required maae, by the Messrs. W. & L. 
£. Gurley, the well-known manufacturers of transits, solar compasses 
and other suryeying instruments. The rubber water-proofing of the 
portable canyas-boat haying dried, the boat was taken from its tem- 
porary frame, rolled up and packed away in trunk. As heretofore 
stated, no frame is carried with the boat, and, forming a light package 
less than one-half a cubic foot in size, and weighing only ten pounds and 
eight ounces, it formed one of the most important parts of our equip- 
ment, being, in our opinion, as a light portable boat, superior to any 
thing eyer preyiously made or used. A nundred minor matters, such 
as the making of a lantern entirely of brass for use around the mag- 
netic needle at night in the determination of the magnetic declination 
or varicUion by astronomical obsenrations ; planning and superintend- 
ence of the manufacture of large leathern water-proof hayersacks, 
with locks, to contain and carry our maps and field-books, etc., etc., 
took much time. The partial destruction of our stan-helio signal on 
Bald Peak, and the probability of its being stolen or entirely destroyed 
unless watched, brought me to the decision that some one should be 
left at that station to protect it To this duty assistant Prescott was 
assigned. A house on the plateau west of Bald Peak, four or fiye hun- 
dred feet below the summit, would afford a conyenient stopping-place 
from which the station could be reached at any time. He was accord- 
ingly furnished with funds sufiScient for himself and companion, Mr. 
Ooeway, with the mirror signals, etc., and directed to proceed on 
the 15th of August to station, to remain ten days ; executing mean- 
while repetitions of my preyious angular measurement (witn theo- 
dolite No. 2), in order to secure an accurate mean from the series. 

The preparation being complete, on August 11, with three compan- 
ions, I left Albany, and oy way of Lake Champlain, reached Westport, 
whence we droye, with our baggage, to Elizabethtown, and, after sup- 
per, by special team, hurried te Keene Flats, Essex county, which we 
reached late at night This mountain-locked yalley was the center of 
our immediate labors, the bald summits in its neighborhood affording 
excellent topographical stations, while the altituoe of the famous yal- 
ley itself, and of numbers of the neighboring mountains, were 
unknown. 

August 12. While two assistants were engaged in barometrical 
leyeling stations at the upper and lower ends of the Keene Flats yalley, 
I collected and engaged the best professional guides and packmen — 
come of my old men — for our mountain work, and had the proyisions 

[Sen. Doc. No. 98.] 4 
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prepared, back loads of bread, etc., baked for the field rations. In 
addition, my attention was given to the barometrical work at each 
station, and a reconnaissance map of topography made. From the 
barometrical observations, I have computed the altitude of the lower 
station at Eeene Flats (Phelps'), at 1049 feet above tide ; the synchro- 
nous observations at the upper station (Beede's]|, indicate for its alti- 
tude 1,240 feet; the height of the upper station above the lower, 
by a direct comparison of synchronous readings is, however, only 

191-^ ^eet 

August 13. Leaving to others the gathering of supplies for the com- 
missariat; the day opening clear, I drew together the survey party, with 
two of our guides and two volunteers, and drove from our head-quarters 
to the foot of Hopkins' Peak, which, together with the famous moun- 
tain, Oiant-of-the-Valley, I proposed that day to climb and measure. 
At the settlement, midway in tne valley (Dibble's), one assistant was 
dispatched with barometer for observations at lower station synchro- 
nous with ours upon the peak. The day proving very warm, W6 
reached the summit of Hopkins' Peak at half past 12 p. h. Gazing 
out upon a wealth of mountains and valleys spread before us, we re- 
gretted that there was not more time. However, seizing our oppor- 
tunity, the theodolite box was taken from the knapsack of the guide 
carrying it, and adjusted upon its tripod on the summit of the peak 
The dark evergreen forest crowding itself for standing room upon the 
precipitous sides of the well-named Giant Mountain behind us — the 
view of silent crowded crags, across the deep valley of Eeene Flats — 
the peaceful snowy clouds and azure sky above, afforded contrasts 
whicn made the view from this point extremely beautiful. As a point 
determined by triangulation,it was valuable, as it ^ve us a command- 
ing view of tine whole Eeene Flats valley, and enabled us to direct the 
instruments upon every point of interest within it. The labor was so 
important that I did not join the i>arty who, under shelter of a leds^e, 
beside a glowing fire, seemed to enjoy their dinner all unaware of tne 
picturesque addition which they made to the scene. At 3:30 p. K., I 
concluded my measurements. The station is distinguished by a cop- 
per bolt in the rock (No. 9.) Four fuU pi^s in the theodohte book 
represented the measurements, and in addition three valuable recon- 
naissance maps were made. The height of Hopkins' Peak above the 
sea, by our measurement, which is l^lieved to be the first ever made^ 
is 3,136 feet. From the observations taken during the whole day at 
the lower station in the deep valley, the height of tnat (lower) station 
is computed at 963 feet above tide, and on comparison and calcula- 
tion, from observations taken at the same instant of time at that lower 
station ([Dibble's), and on the summit of the peak the height of the 
mountain above the lower station is computed at 2,168 feet. 

Immediately assembling the party the instruments were packed and 
we descended from this summit on our way to the Giant, which we 
thought, despite the lateness of the hour, might yet be ascended and 
measured by a rapid march. This second mountain ascent of the 
day took more time than we had anticipated; windfalls of timber, 
dense thickets, descents and ascents along a broken ridge, ren- 
dered progress slow, especially that of the guide carrying the theo- 
dolite, packed in its box, upon nis back. It was quarter to 7 P. H. when 
we reached the summit of the Giant-of-the-Yalley. Before us was 
spread a vast and grand but gloomy depth of scenery. At our feet. 
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cliffs a thonsand feet in height fell away to a gray map-like pictare, a» 
chill and silent as a world deserted and left yacant. The sun had 
left some crimson streaks upon the western clonds — only sufficient to 
make more mournful the sombreness of the rest — : the multitude of 
peaks seemed a myriad of gray domes and ridges, sunk together in one 
common slumber, to last forever. 

No chirp of insect, no cry of bird or beast, broke in upon the awful 
silence of the scene, and as we beheld mountain on mountain stretch- 
ing into infinitude, the knowledge, that through and over them, beyond 
the reach of sight, our labors lea, and would lead us, chilled aJI hearts 
and made us suent also. 

By the time that we had completed the barometrical observations — 
which indicate for the Oiant a height of 4,530 feet — litth more than 
%(i(i feet below the height of ML Marcy — the sun had set A divisiott 
of opinion as to the proper coui^se to pursue now arose ; for the guides 
asserted that it was now too late to descend. We had not a particle of 
water, the work had been exhaustive and our thirst was becoming 
unendurable. This decided the question, and we resolved to descend 
till we found water. * * * Off the trail — in darkness — descend- 
ing cliffs — across holes and chasms — on dead fallen timber — feelings 
not seeing, we made our way down to water, a narrow swift rill shoot- 
ing down over the rocks and precipices. Befreshed and invigorated 
by water — cold and pure — the only drink which the Creator, in his 
wisdom, has provided for man and beast — we resolved to continue the 
descent ; and hideous hours passed away as we crept down amid dangera 
which we often suddenly felt when it was almost too late to recoiL 
Our pocket lanterns — when the ^ound became such that one hand 
was at liberty — were of great assistance. It was one o'clock in the 
morning when the moon came to our aid, and we emerged from the 
forest, having successfully effected our descent. Marching quickly to 
quarters by moonlight, we satisfied our hunger by a breakfast-supper 
and retirea for a short rest to fit us for the labors of the next day. 

Daylight on the 14th showed lowering clouds that threatened storm. 
One of the guides, alarmed at the experiences of the previous night, 
withdrew, and another whom we had expected this morning did not 
come. As the heavy packs, deserted, could not be moved I gave the 
third guide leave of absence for the day, the weather settling to a heavy 
storm. The guide reported again at evening. He had been unable to- 
secure any additional men. 

August 15. The storm still continued and it grew cold. Proceedings 
to institute comparative readings of the barometers, I was shocked to 
find that the mountain barometer, which we had used in the measure- 
ment of the Oiant, was broken and utterly useless. Only a part 
of the quicksilver remained, and some of this entering the crevices of 
the brass portion of the instrument had amalgamated with that metal 
and defaced and injured it. We could ill afford to part with this 
instrument for a day, but its immediate repair was the only resource, 
and it became necessary for one of the assistants to return with it to 
New York. Two additional guides were secured to-day, and every 
thing being completed, orders were issued at evening for march inta 
the wilderness the next morning. 

The })lan of work for the week ensuing was as follows: One assist* 
ant having in charge the broken barometer would return to New York 
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via Albany; secure the repair of the instrument, and bringing the 
«xtra tubes and iron bottle of quicksilver, with other matters, would 
rejoin us at Keene Flats precisely on the sixth day. The survey party 
in the meanwhile would march into and explore and map the unknown 
region south of Keene near the Hunter's Pass ; thence ascend Mt Dix, 
then effect the passage of that defile which lies north of Mud or — as 
it is now called — Elk lake ; thence climb Nipple Top mountain and 
descend into the Elk Pass, the defile next westward, whence we would 
in turn ascend the next mountain, which forms the eastern mountain- 
wall above the Ausable lakes, thence returning exactly on the sixth 
day to our Keene Station. 

On the morning of the 16th this plan was put into operation ; the 
assistant set out early by team to Westport, with three guides carry- 
ing, besides their axes, six days' rations of bread and meat in packs, 
and the theodolite; leaving behind us trails and marked trees, we 
struck into the forest Climbing into the Bound mountain notch, the 
45ummit of which our measurement shows to be 2,546 feet above tide, 
we left the rills which run to the Ausable and descended to the head 
waters of the Boquet river. Prom a cliff which made an opening in 
the timber, we obtained a glimpse of Mt Dix, bearing south 21 45' 
west ; making note of this bearing, we left the cliff, and, a^ain enshrouded 
in the dense woods, made our way southward through this upland valley. 
At noon we halted for rest and dinner, and three hours afterwam 
reached the Boquet river, here a considerable stream. Prom the baro- 
metrical observations the height of our bench mark at this point on 
the river, is found to be 2,425 feet above tide. The mountains tower- 
ing on all sides and shutting it darkly in, made it seem little like an 
upland valley, more than t^ree hundred feet higher than the summit 
of Bald Peat. Following the river through this pathless forest, which 
was, however, everywhere tracked by the foot-prints of wild beasts ; 
now fording the stream to escape precipitous climbing, now clamber- 
ing up over the huge rocks in its bed, over and amid which the clear 
water fell foaming; we pushed forward, noting at one time the entrance 
of a stream from the right, and at another tne inrush of some minia- 
ture cataract on the left, till the steepness of the climbing and the 
£lenderness of the stream, showed that we were approaching the sources 
of the Boquet river in the Hunter's Pass, which is also called the Dial 
Oorge. At 5:30 P. M., we unslung knapsacks and joined in construct- 
ing a camp. Oround Was cleared of underwood, etc., on a small level 
^pace near the fork of a stream that shot down through a rocky flume, 
leap on leap a hundred feet into the river. Huge sheets of bark were 
peeled from the spruce trees and laid upon the frame-work of our 
48hanty ; wood for tne camp fire was cut in logs and heaped, and after 
4Bupper we fell easily asleep, the great fire cracKling and naming before 
our hut. 

The morning of August 17th opened brilliantly. The golden sun- 
shine glimmered around the mountain crests; and anxious to avail 
myself of so favorable a day, after breakfast the heavy baggage was 
left in charge of one who remained at the camp, and we immediately 
oommenced to climb the slopes of Mount Dix, which was to bo the 
next trigonometrical station. This was an entirely different route 
from that by which I ascended this mountain in 1870 where we marked 
41 line and cut a path through the timber. Here there was no sign. 
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bnt instead, paths stamped by the footprints of deer, panther and bear 
showed us where these creatures had found spots amid the cliflfs which 
they could climb, and availing ourselves of these runways, we slowly 
toiled upward. By 9:30 a. m. we had reached a height as great as that 
of Gamers Hump Mountain, and carefully finding its level, we took ita 
height by barometer, which when computed and corrected for curva- 
ture and refraction, gives for its altituae above tide 3,548 feet It was 
after 11 a. m. when we reached the level of Nipple Top, and looking 
across the depths of the Hunter's Pass, we could search the opposite 
rugged mountain for some path by which to climb it. The exact level 
of Nipple Top was carefully determined, and the station being favora- 
ble, a base was measured with steel tape along the mountain side, and 
the augular distance of that mountain from this station found by 
measurement with sextant from each end of the base. This would 
admit of an exact application of my method of leveling with barome* 
ter and hand-level, and a careful computation, based upon this work, 
showed Nipple Top to have a height of 4,656 feet above the sea^ 
After struggling through dense thickets of spruce and balsam, at half- 
past one in the afternoon we reached the summit of Mount Dix. It 
was wonderfully clear, not a cloud to be seen, and the atmosphere 
comfortably warm. No signal was at first visible upon Bald reak, 
which from this height appeared as a rocky mound, yet the unaided 
eye could distinguish near the shore of Lake Champlain the glimmer 
of the automatic stanhelio-signal upon Grown Point Setting one 
man to helio-signal Bald Peak, in order, if possible, to obtain a 
response from the assistants stationed there, we set up theodolite and 
barometer, and entered on our work. Northward Mount Hurricane 
was seen, and the theodolite telescope was hardly directed upon it 
before the flash of the automatic signal I had placed there was visible^ 
and proved the wonderful success of the invention. The angular meas- 
urements were rapidly progressed, and with the aid of the telescope the 
Bald Peak stanhelio automatic signal was seen, and its angular place 
found with precision. At a quarter to four in the afternoon our sig- 
nal was answered by a flash from Bald Peak; the first intimation 
that we had of the presence of the assistants at their station. It waa 
needless, for the stanhelio signal had served all our purposes. As the 
afternoon shadows lengthened we pushed our work without rest or 
conversation, and Grown Point light-house being visible, formed a 
third zero and established point, with which the other measurementa 
were joined. Clear Pond, Mud or Elk lake, the Boreas rans;e. Hay- 
stack, Marcy, and a multitude of other points, were reached, twelve pagca 
in the large theodolite book being occupied with the records of meas- 
urement Four reconnaissance maps of topogra])hy were made, and 
forty-six barometrical observations upon the summit gave a mean that 
enabled us to determine the heis^ht of the mountain with greater 
accnracv than ever before attainable; my computation showing Mount 
Dix to be 4,916 feet above tide level. The height of this mountain^ 
according to Pro£ Emmons in 1837, was 5,200 feet It is unfortunate 
that without climbing or measuring it by barometer, he should have 
been led to record such an erroneous approximation. 

Absorbed in our work we were startled by sunset to the conscious- 
ness that night had already settled in the chasm valleys below. It 
would be impossible to descend in the dark^ amid the cli& and ledges^ 
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where only the footprints of the catamount had gnided us by daylight 
to places which could be scaled ; and our camp and camp-gnara and 
provisions were miles away. There was no time for discussion and I 
ordered a descent into the Hunter's Pass, so far down as it would be 
necessary to find water and a resting place. Water, unfortunately, was 
not to be readily found, and soon we became entangled amid ledges, 
slides and cayernous rocks that rendered the previous night-descent of 
the Oiant inferior in danger. In the darkness, clinring by roots, aid- 
ing each other from ledge to ledge, and guiding, with special care, the 
footsteps of those carrying the theodolite, etc., we finally found our- 
selves slipping on the edge of rocks draned in cold, wet, sphagnous 
moss, ana a nttle lower we found water I A moment's rest and we 
-descended further only to find that we were in a cul-de-sac — with 
walls of air — turn which way we would, save toward the mountain 
top ; and we reached the verge of an overhanging cliff, so high that 
-even the tree-tops below were not distinguishable. The slender stream 
leapt the edge and was lost in the depths. Here we were compelled to 
halt, and reclining at the edge of the precipice, passed the night ; the 
feeble fire, by its suggestions of supper — which we had no means of 
gratifying — only giving edge to our hunger. 

Daylight, August 18th, showed us the wildness of our situation, and 
the means of extrication ; and, breakfastless, after dangers unnecessary 
to relate, we descended to the south portal of the Hunter's Pass upon 
a stream which flovring southward, out of the pass, formed one of the 
sources of the Hudson river. Turning northward we entered the portals 
-of the Hunter's Pass (the Gorge of the Dial), which so many have 
longed to explore and endeavored in vain to reach, and ascended 
betwixt its walls of rock to its summit. Here barometrical observa- 
tions were taken. They indicate the height of the pass above tide to 
be 3,247 feet The inclosing mountains rise over a thousand feet 
Above, on either side, and the spectacle is grand and imposing. 
Descending northward we were once more on tne St. Lawrence river 
side of the mountain range. We had left camp for the ascent of 
Mount Dix, with the intention of returning that night, and now, fear- 
ing lest our friend left there should become alarmed at this continued 
Absence, we marched as rapidly toward where we thought the camp 
might be as our exhaustion permitted, firing occasionally revolver shot 
signals to acquaint him with our approacn, but more, perhaps, with 
the hope that he might prepare us a breakfast We at length found 
<samp and man all right A heavy storm in the afternoon tried the 
value of our bark roof, and gave us opportunity for rest Barometricid 
-observations this day give the height of this station at 2,788 feet 
Above tide. 

August 19th. Baining slightly and very threatening. Determined, 
nevertheless, to set out upon the ascent of Nipple Top mountain, on 
the eastern slopes of which we were encamped ; followed up a stream till 
its course diverged from what (so far as we could judge in the fog and 
storm surrounding us), would be our way ; climbed steadily, and at 1 p. M. 
thought we were upon the summit, but having chopped down trees, 
and the clouds rolling away, we saw another summit further south 
which we reached at 2 p. M., which proved to be the true crest 
Dense white cloud enveloped us, but it was in rapid motion, and at 
intervals opened and showed glimpses of chasms and mountains. Sud- 
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denly it was swept away at the east and Mount Dix, scarred and savage 
rock, rose before us ; beyond it the rolling country near Lake Oham- 
plain, with our Bald Peak, like a little hillock, beside the distant gleam- 
ing lake. The gorgeous sunshine streaming on the distant cirro-cumu- 
lus clouds below, produced a rare effect. Suddenly, starting with 
surprise, our mingled shouts arose, for on the breast of the cloud each 
saw his own form, the head surrounded by a rich anthelia, a circular 
glory of prismatic colors, the renowned ** Ulloa's rings,*' which that 
philosopher beheld from the summit of the Pambamarca. Not one 
of the mountain guides had ever seen or heard of such sight before. 
It was gone all too quickly, yet it seemed as though nature to-day were 
reyeling in splendors, for the clouds vanishing in the west, a sierra of 
mountain cra^s was uncurtained, torn rugged and wild, above all 
which rose Ta^a-wus, '* Cleaver of the clouds.'' Topographical maps 
were executed and in our barometrical work we had the first record of 
measurement made on this summit. From these direct observations 
the height of Nipple Top has been computed at 4,684 feet above tide 
level. It will be rememoered that the height of this mountain had 
been taken two days before by combined barometer and spirit level from 
Mount Dix, and computed at 4,656 feet The difference is twenty-seven 
feet, far within the limit given by Humboldt for mountain measurement. 
Not designing another night climb (as we carried now all our camp 
equipage), we left the summit at 5:30 p. H., and descending rapidly, 
reachea the bottom of Elk Pass in time to erect a shanty of boughs. 
The camp was in an open grove fronting an unknown waterfall, 
which from its silvery spray and step-like form I named the Fairy Lad' 
der Falls, the height of the foot of which I found to be 3,111 feet 
above tide. 

Housing the men early on the 20th the last ration of flour baked, 
and breakfast over, leaving at this camp all our impediments, we com- 
menced our climb to the summit of the next mountain eastward, 
which the guides h^ named Mount Colvin. The knowledge that it 
was a mountain heretofore unascended, unmeasured and — prominent as 
it was — unknown to any map, made the ascent the more interesting. 
The indications of game were naturally abundant ; the rocks and ledges 
I ologically interesting, and, judging by the outlook from inferior sum- 
jits, the view from the top could not fail to be superior. A trap or 
sienite dyke was disco verea, but there was no time for its examination, 
and reaching at length the height, its last approach a cliff almost 
impregnable, we drew ourselves up over the verge to find a seat upon a 
[throne that seemed the central seat of the mountain amphitheatre. 
tDeep in the chasm at our feet was the lower Ausable lake, each inden* 
atioh of its shore sharply marked as on a map ; beyond it the Gothic 
^lountains rose, carved with wild and fantastic forms on the white 
ck, swept clear by avalanches and decked with scanty patches of 
tun ted evergreens. Everywhere below were lakes and mountains so 
ifferent from all maps, yet so immovably true. There was too little 
ime to satisfy us. Here was golden sunshine, a balmy air and a wealth 
f work before us, but an empty larder. It was the sixth day, the 
ening of which I had before set as the termination of this branch 
xpedition. Topographical reconnaisance was therefore pushed for- 
ard^ and a careful measurement made, from which the height of Mount 
Ivin is found to be 4,142 feet above tide leveL 
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It was after 4 p. H. when we left the summit and hurried down into 
the Elk Pass again, and reaching a point further south than our camp, 
on the Hudson river waters, we came upon a beautiful meadow, and 
further, on a shallow pond which we called " Lycopodium/' from the 
occurrence of that plant near its shores. The height of the summit 
of Elk Pass was found to be 3,302 feet. The sun sinking fast, we 
hastened on, reached our camp, slung on the knapsacks we bad left 
there, and on a run struck northward down the rugged uuknown pass ; 
yet hardly hoping to accomplish that night the miles of wilderness 
between us and the first settlement of Keene. Still, we strained every 
nerve, pressing onward without resting, seldom glancing at the com* 
pass, guided better by the sun upon the peaks, of which now and then 
some opening in the thick foilage of the trees would give us view. 

Twilight, and still marching, despite the wish of wearied men to 
camp. Dark, and still marchms;. Night, marching; and our goal 
gained. We were partaking of a Tate supper at Keene Flats, when the 
team drove to the door with the assistant returning from New York, 
barometer, etc., repaired, and every duty well discharged. In all things 
we had met with uninterrupted success, and every mountain and pass 
which we intended to visit nad been reached and measured, and the I 

work accomplished exactly within the six days set In accordance I 

with directions, a quantity of bread had been prepared during our 
absence, sufficient for our present needs, and every tning was in readi- 
ness for the further prosecution of the survey. 

The work which was now to come would oe in the very heart of the 
mountains, and though I determined to make Keene Flats our base of 
supplies till we had crossed the main range, it was evident to me that 
the party would not again visit this valley. I therefore directed all 
the extra and reserve baggage to be packed (cutting down on every 
thinff not absolutely needed), and ordered its transportation by team 
to North Elba, which I judged would be the next point we should 
strike after perhaps a month of labor amid the higher mountains. 
The duties immediately before us were peculiar. It was absolutely 
necessary that we should have clear weather upon three or four of the 
prominent peaks in order that we might connect our base of Lake 
Champlain this season with the work of last year. Besides the 
summits which we had measured during the previous years of the 
survey, there were many mountain monarchs, as yet unmeasured and 
unascended, valuable as affording stations for crossing angular lines ia 
measurement on points in the lakes or valleys below, of which the 
guides and the amateur explorers who had seen them, held different 
opinions as to their actual and comparative height, the depths and 
availability for use of the passes between them, and the possibility of 
lakes, of river sources hitherto unknown, and hidden wonders amid 
their recesses. To confirm and connect our previous work, to clear 
away doubts and to determine these unknown points, were the main 
duties. The right of Mount Marcy to chieftainship was even disputed 
by some, who thought Mount Maclntyre the highest, and I decided to 
settle this vexed question by comparative measurements made at the 
same instant of time on both mountains. 

August 21. As we arrived late the previous evening, a little prepara- 
tion was necessaiT before a^ain taking the field ; and seeing that the 
morning would be required, I sent an assistant with barometer to 
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Chapel Pond, the altitude of which I had not been able to take at 
the time I first visited it, some years before. Synchronous observa- 
tions were taken on barometer at our upper station — head of Keene 
Flats valley. This measurement shows Gnapel Pond surface to be 314 
feet above our Keene Flats station ; the height of the pond (corrected 
hj mean height of lower station) is 1,651 feet above tide level. After 
dinner, the packs, provisions, theodolite, etc., were placed in a rude 
wagon, in charge of a teamster, and leaving one guide to brin^ up 
additional provision on the morrow, we set out for the Ausable lake. 
The miry, rugged, and almost impassable way, made progress slow. 
Half a mile from water, we shouldered our baggage, and found it so 
heavy that it was gladly deposited in the boat. Gliding on the long 
lake past the frowning cliff of Indian Face, we looked up cloudward at 
the snarp summit of Mount Colvin where we had stood the previous 
evening, over 4,100 feet in the air. It was twilight when we landed 
at the head of the lower Ausable lake, and night when we made our 
camp on the shores of the upper lake. 

August 22. Sending one assistant, with guide to Mud or Elk lake, 
and leaving another at the Ausable shore — the object being to deter- 
mine the elevation and difference of level of these waters — with two 
others I proceeded southward to examine the sources of the Boreas 
river. Crossing a low divide, we entered a swampy region whose 
waters were affluent of the Hudson, and reached the Boreas ponds or 
lakes. Much topographical work was executed, four sheets of recon- 
naissance bein^ made ; but the leveling done with the aneroid has 
proved nnsatisuictory, though the height of these lakes cannot differ 
much from that of the upper Ausable. The sultry day was followed 
by a thunder storm. 

The direct measurement of the two lakes indicate : Upper Ausable 
lakey above tide, 2,064 feet ; Elk lakey of Schroon waters, above tide, 
2,052 feet; but a comparison of observations synchronous at the two 
stations, shows the Ausable to be the highest by 11-]^ feet. 

The remaining provision had meanwhfle been Ibrouffht up from Keene 
Flats by the guide left there, and had been carried by him to the foot 
of Mount Marcy in accordance with my orders. 

August 23. We broke camp and marched from the Ausable lake to 
the Panther Gorge, the east side of Marcy, where the provision had 
been carried. A measurement of Bartlett mountain is computed at 
3,715 feet above tide. 

August 24. We hastened to the ascent of Mount Marcv, in order, as 
the day was clear, to obtain the connecting minor signal of the party 
on Bald Peak. An assistant was stationed at camp, in Panther Gorge, 
and took, during the whole day, barometrical observations at intervals 
of five minutes. This enabled us to make a series of accurate measure- 
ments by level and barometer, of the peaks surrounding Mount Marcy, 
as, in ascending, we reached their level. Such a steady series of obser- 
Tations at a near lower station showing the exact change from the 
mean of the atmospheric pressure at any time when we took observa- 
tions at a mountain level.* 

'Themeanhelffht of the Panther Gorge bench mark, as determined during the weelc 
ensolng, by flre nundred and oinety-one hypsometrical observationa at the station, is 
3,278.71-100 feet aboye tide. 

[Sen. Doc. No. 98.] 5 



34 Befobt on thb Tofogbaphical Subvet of the 

With this organization of the party, we ascended the monntain, 
(on the 24th) and the open rock slope of Marcy being yery favorable 
to such work, we were able, in a few hoars, to ascertain the approxi- 
mate height of eight moantains, a labor which, by any other method, 
wonld have required weeks of marching and labor for its accomplish- 
ment. This rapid approximate measurement affords the following 
computed heights, which it will be interesting to compare with the 
other measurements elsewhere recorded :* 

Mountains leyeled upon. Apparent hetsfat. 

Macomb's Mountain 4,407.09 feet 

Grey Mountain or Peak 4,935.09 " 

Mount Dix 4,959.71 '' 

Mount Skylight 4,997.08 '' 

Mount Haystack 5,006.08 " 

Mount Mclntyre 5,106.18 " 

Of all these mountain chieftains only one, Maclutyre, had before 
this suryey been actually measured, and I had now the singular grati- 
fication of being the first to ascertain the height above the level of the 
sea, of these everlasting and majestic domes of the State. Of all the 
mountains to which others had attributed a height of 5,000 feet and 
upward, on careful examination, only two — Mclntyre and Marcy — ^are 
found actually to possess that height Mount Seward, McMartin, 
Santanoni and Dix, reported to the legislature, nearly forty years ago, 
as 5,000 feet or more in height, are found to be all below that eleva- 
tion ; and in their stead MouKT Haystack and Mount Skylight — 
characteristic names given by the hunters and trappers form their 
appearance — now for the first time measured, prove to be respectively 
the third and fourth mountain heights in New York. While the 
mountains whose names are famous were ever at the tongue of those 
who have attempted, without explorations, to describe this re^on, 
neither knowing nor comprehending its most trifling features, mese 
loftier peaks rose into sunshine above clouds that overshadowed their 
famous but inferior neighbors. It is even possible that the latter 
mountain may possess a height of 5,000 feet As it is. Mount Shy* 
lighty hy this rapid Uvsling, is only 2 feet below the line of 5,000 fek^ 
and Mount Haystack is found to exceed the royal altitude, affording 
the State another mountain of 5,000 feet. Thus, we reached, perhaps, 
the most startling result of tne survey, in the heretofore unmeasured 
mountains. Skylight and Haystack. While the determination of the 
height of lakes and the depth of mountain passes, will be of interest and 
value to those who traverse these waters or contemplate the building 
of railroads, of lake reservoirs, or slack-water canals for lumbering 
nurposes; the discovery of such unmeasured mountain heights in 
New York, cannot fail to be interesting as well as startling to pliysical 
geographers and to those citizens who are acquainted with the writ- 
ten accounts of this region hitherto published. 

But I defer a longer consideration of this subject till my conclusion. 

While we have been engaged in making the measurement just dis- 
cussed, a signal man had been busy with a heliostat in flashing signals 

* These altitudes hare been oorrected by -1-105^ feet, for height of Dudley Observa- 
tory and for local atmospheric pressure combined. 
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tipon Bald Peak — here seen as a low prominence in the east — in 
order to draw an answer from the assistants stationed there. No 
response was receiyed, yet we continaed signaling till late in the 
afternoon. Although it was extremely clear and bright, a furious ^ale 
from the west swept the summit of the mountain and it was impossible 
to use the theodolite. The heavy tripod, indeed, was blown from the 
summit down the ledge where we were sheltered. At 5 p. K., we com- 
menced our descent down the rock slope, two miles, into the deep gorge 
where we had made our camp. At night, a brilliant fire before the 
bark shanty, and a table of bark covered with substantial food, though 
under no roof but the dark starry sky, and illumined only by feeble 
flaring candles, made our camp pleasant to us, the more so as compared 
with our discomfort at the same place the previous year. 

August 26. Our provisions were founa to be already failing, and 
upon examination of the stock, I decided to send a guide to Keene for 
an additional supply ; with orders to return the next day. The day 
being bright we agam ascended ML Marcy, carrying with labor all the 
instruments, determined to secure the connection of our trigonometrical 
work with the Bald Peak signal and primary triangle, by means 
of the signal of the ' assistant stationed there. We watched and 
signaled in vain ; there was no response, yet the work was at length 
successfully executed. The theodolite telescope rendered visible not 
only the automatic stan-helio signal upon Bald Peak, but also that 
upon Mt. Hurricane! Most of the more important angles were now 
carefully remeasured and many new points aetermined. Two assist- 
ants were stationed with barometer at opposite points on the summit, 
the height of the peak above their station being found by spirit level, 
and their continuous observations during the &j, taken at intervals 
of five minutes, formed a portion of the data from which the mean 
height of Marcy by our measurements is determined. From 'Z'Zil 
selected observations taken at different times I have found the mean 
altitude of Mount Marcy to be 5,402^\^ feet above the level of mean 
tide in tne Hudson river. 

Indications of approaching storm made us work diligently all day 
and till after sunset, for the loss of an hour now might cost nundreds 
of dollars in pay of men, etc., during a dreary period of waiting for 
one clear day, a period which should properly be occupied in the march 
to the next station. 

It was nearly dark when we hastily packed our instruments and 
commenced to descend, and we now added to our previous adventures 
the first descent of Mount Marcy in the night. Down the ledges and 
the oozy " slide," path of an avalanche, we groped our way, and once 
in the forest, lighting our lanterns, we went easily down to our camp. 

August 26th. — We were surprised to find the morning bright and ap- 
parently favorable, the steady fall of the barometer during the previous 
day having led us to expect a storm. Leaving one assistant with bar- 
ometer at Panther Gorge station, I set out for the summit of Mount 
Haystack, the third mountain in height in the State of New York, to 
effect its first direct measurement, by barometer on summit, and to 
occupy it as a^ trigonometrical station. No trail, no mark of axe on 
tree, here indicated that man had ever ventured before even on the 
lower steeps of this proud mountain ; though one or two have claimed 
to have scaled it Ascending Bartlett mountain, we selected our 
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coiirse, and dambering amidst cliffs, slowly found our way, and cut a 
trail up the southern end; on this side, apparently the only place 
where this Matterhorn of the Adirondacks could be climbea. At 
length we came to the dwarf forest, so dense that it was almost impos- 
sible to tear a passage through it; then towering crags defied us, 
but defied in yain. By 11 a. m. I had the theodolite set upon the 
pinnacle rock, only in time to take a glimpse of the yast prospects,- 
Eor close by, northward, was a snowy wall of cloud a thousand feet 
in height, which in another instant enyeloped us. The day was 
lost to us, saye the measurement of the mountain by barometer, 
and that in the greatly disturbed state of the atmosphere was un- 
satisfactory. The barometer — the small aneroid — of the near lower 
station, in Panther Oorge, failed to act satisfactorily, and the addatiye 
quantity for this measurement, probably 80 or 90 feet, was not ob- 
tained with accuracy. The height (lackmg this + correction) indi- 
cated, by direct comparison with the Dudley Obseryatory, is 4,948 feet 
We descended at 4 p. K. leaying the beayy instruments in their cases, 
in a cavity in the rock at the summit. The guides cleared a trail by 
following which future explorers can reach the summit of the moun- 
tain. At camp I found the guide from Keene Flats with proyisions^ 
with another guide sent as a messenger to one of my best men, 
demanding his return to the settlements. I could not spare the man, 
and needed more assistance ; I hired and retained the messene^er also* 
He proyed an excellent and faithful worker. August 5J7tn. — The 
reinforcement of my party by the new man, enabled and decided me 
to adopt a plan whicn I naa been considering. It was now nearly 
September, and it was evident that unless stations were prepared, ana 
signals set in advance of the survey party, there would be great delay* 
I, therefore, determined to despatch an assistant and one guide for 
this work. Written orders were prepared with map sketch showing 
the stations and work to be done. To this labor assistant Blake was 
assigned. He was directed to proceed to Lon^ Lake, Hamilton 
county, there to hire and organize five (5) signs? parties. He was 
individually to see to si^al on Owl's Head mountain, and to engage a 
signal man for the station; he was to fit out with signals (hehostat) 
parties for the following stations : 
Buck mountain; mirror and automatiesignal, and camp equipments. 
Smithes mountain ; f Beaver river) automatic signal, " 
Grave's mountain ; (Bog river) automatic signal, ^ 
Owl's Head mountain ; (liong Lake) automatic signal,^ 
Provisions, boats, etc., for parties also to be seen to. This done he 
was to organize a party of choppers and march them to the crest of Blue 
mountain where they would encamp until the summit should be properly 
cleared for triangulation work. An automatic signal was to be 
erected, and at a fixed day, he was to return to Long Lake, and with 
one guide assisting, take station, each with mirror signal at the 
extremities of a proposed base line on shore of Long Lake, visible from 
Mount Seward and from Mount Maclntyre, which last peak would be 
one of the theodolite stations for the determination of the extremities 
of the base line. Provided with funds, letter of credit, with full, 
explicit, and more extended orders; accompanied by his guide, he 
hurried off early, his course being over Mount Marcy to Lake Golden ; 
thence to Lake Sandford, the settlements of Newcomb and Long Lakeu 
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The day being clear — leaving the remainder of the survey party at 
work in Fanther Oorge — I took with me two guides and reascended 
Mount Haystack, answering across the deep chasm the faint, distant 
shouts of tne assistant now climbing Mount Marcy on bis way to Long 
Lake. A day of brilliant sunshine on Haystack enabled me to accom- 
plish a great amount of valuable work. The telescope of the instru* 
ment at one time showing the automatic signal on Mount Hurricane, 
and at another, at a sharp vertical angle, making visible the yellowish, 
lily-leaved surface of the water in the Au Sable lake, feeding ground 
of the wild deer by night, and again sweeping southward and bring- 
ing into view mountains beyond the hills of Schroon. 

Copper bolt No. 11 was set in the rock beneath the theodolite, and 
distinguishes the station. The barometrical work, most important, 
was the measurements, with aid of level, of Basin and Gothic moun- 
tains. The height of Basin mountain, never before measured, is 
4,905 feet, Oothic mountain, also never previuusly measured, is 4,744 
feet in height. These stupendous mountains — majestic landmarks of 
the State — had until this time remained unknown to surveys, though 
all three are superior in altitude to the famous Mt Seward. The 
angular measurements from the summit of Mount Haystack on this 
day afforded also the final basis for the geodesical measurement of nu» 
merous other lofty peaks, prominent among which is a peak known to 
the guides as Saddle Mountain. I have computed the nei^ht of this 
mountain trigonometrically, by the lo^rithms of its distance (as 
determined by my triangulation), and of the vertical angles measured, 
and find it to have an altitude of 4,536 feet above the sea. 

Busily engaged with the angular measurements, the sketching of 
reconufluissance maps, etc., we worked till late, and descending the sharp 
crag reached camp. 

August 28th. — I had devoted to the climbing of Mottnt Skylight, 
which had never before been ascended, even by the hunters or guides, 
though the fourth mountain in height in the State, as I have proved. 
Its slopes have been deemed almost impregnable, owing to the dense- 
ness of dwarfed trees crowding like a thicket of bayonel^ and fishhooks 
upon the steep rim and top of the mountain. Without trail or mark 
to guide us, we set out, and climbing to the rim, fought our way 
through all impediments to the summit The mountain was measured 
barometrically, and the height corrected by synchronous observa- 
tions at lower station in Panther Oorge, is by this direct meas- 
urement 4,967 feet. Numerous angles were measured and the recon- 
naissance sketches of topographv made, have aided in completing 
the topographical map, showing the contour of Mount Marcy and the 
neighboring peaks inclosing the Summit- Water lakelets, the highest 
pond sources of the Hudson. 

A little before 4 p. M. we put up the instruments and set out west- 
ward to explore the plateau south of Mount Marcy, where we had 
last season found the little lake Tear-of-the-clouds to be the loftiest 
water in the State, as well as the lake-head of our great river. 

As we descended Skylight, we reached the level of the peak which I 
have named Mount fiedfield, in honor of the discoverer of Mount 
Marcv. My me4i6urement makes it 4,688 feet above tide. Moving 
rapidly toward a marsh which lies on the high plateau at the foot of 
this mountain, we were the first to reach, as we nave been the first to 
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map the second little pond, shown on the topographical reconnaissance 
map. The barometrical measurement indicates its height above tide 
tide to be 4,312 feet The little pool is margined and embanked 
with luxuriant and deep sphagnous moss, and we named it Moss Lake. 
It was found to flow to the Hudson. As we stooped to drink from this 
pellucid and cold spring, offspring of this high mountain atmosphere, my 
eyes were startled by the sight of some very small and beautnul white 
bivalve shells upon the bottom. They were about three-sixteenths of 
an inch in diameter, and were the first of such shells I have ever met 
with at such an altitude. Beautifully minute and white, representa- 
tives of a race of lake dwellers, it seemed to me that this circumstance 
alone gave this spring-like pool the right to the title of lake. In what 
manner this little bivalve shell ever reached this lonely water, elevated 
so near 5,000 feet from sea level, it is impossible to determine. Care- 
fully I secured specimens in a phial with water of the lake, and 
hastening as niffht approached, crossed the plateau northward to the 
little summit lake " Tear-of-the-clouds." The measurement which I 
now took, affirmed my previous result, showing this water, to be 4,326 
feet above the sea, leaving it superior to its companion spring, the 
Moss pool, which I had thought might prove to be higher than the 
first one reached. 

We here selected the route for a new trail over the mountains which 
would avoid the necessity of climbing Mount Marcy. We explored 
the low pass between the head of the inlet of Lake Tear-of-the-clouds 
and the Ausable water, and found it an easy and perfectly feasible 
route. We descended rapidly along a rill that humed, leap on leap, 
swiftly down to Marcy brook, and were in camp before dark, notwith- 
standing prophecies tnat we would have to make a night march of it. 

All the work contemplated at this station was now accomplished 
successfully. We had even exceeded our*anticipation8, and in the first 
measurement of Mounts Haystack and Skylight, and in the verifica- 
tion of my discovery of the lake sources of the Hudson, had truly 
gratifying results. On the morning of August 29th the baggage ana 
camp equipage were packed, and guides and surveyors alike shoulder- 
ing the heavy packs and knapsacks, we set out for the summit of 
Mount Marcy, where, after another daVs work, we intended to descend 
to the ran^e westward, and march to Lake Colden the same night. 

This brilliant day was the first appointed for signal men to be at 
the stations, twenty to thirty miles back in the wilderness (near and 
beyond Long Lake), and, as burdened with the baggage, we slowly 
climbed, the guides shouted their hurrahs as they saw far beyond the 
intervening mountain ranges and lakes, on Owl'sHead mountain, the 
sparkling flashing liffht of a mirror signal, which showed that the 
assistant had reached Long Lake, and successfully put my plans into 
operation. On the summit of Mount Marcy the theodolite was again 
set, and the angles between the distant signal and the automatic 
signals on Mount Hurricane and Bald Peak measured, with numerous 
others, as Blue mountain and Maclntyre, in connection. 

Our extensive use of the barometer in leveling, had made the local 
meteorology of this region a necessary study to us ; and in order to 
complete our knowledge of the atmosphenc changes at this station 
during the year, I now made arrangements to determine the lowest 
winter temperature on Mount Marcy, which our experience had led us 
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to suppose would be also the lowest temperature of the State. The 
large minimum recording thermometer, made hj James Green of New 
York, was carefully adjusted and placed in horizontal position in the 
rock where, while open to the air, it would also be well sheltered from 
flying fragments of ice, blown about bv the furious gales of winter. 
^e secured the delicate instrument and reverently hoped that it 
might be preserved through all the vicissitudes of winter, and reveal 
to us in th^ spring and for the first time to the world, the secret of the 
arctic winter of our mountains. The curiosity of everyone will be 
excited to learn what the coldest temperature of the State may be, 
but to us the comparison of the result, with the records of other 
stations, will be of practical value, while the scientific student of the 
laws of atmosphere will perhaps be able, with a new fact, to rectify old 
theories and arrive at new results in regard to slimate and the cause 
of storms. 

After additional topographical work and forty additional barometri- 
cal observations on the summit (since used in determining the mean 
height), at 4 P. m. we descended on the west side of the mountain. 
At morning we had sipped the head waters of the Ausable, an 
affluent of the river St. Lawrence ; now we quenched our thirst at the 
milky cataracts of the Opalescent river, the chill mountain torrent head 
of the Hudson. We reached Lake Colden before dark; and after 
reconstructing the bark shanties and making camp as comfortable as 
the circumstances permitted, fell asleep on beds of balsam boughs, 
whose rich, spicy odor perfumed the air. The maximum temperature 
of the day as recorded was 65^.5 Fah. 

August 30th was devoted to a careful re-leveling of Avalanche Lake, 
with Lake Colden as lower station. An assistant with mountain oar- 
ometer was posted on shore of Lake Colden, while I proceeded with 
one companion to Avalanche. Here we were surprised to find that the 
log canoe or dug-out (the construction of which had cost us such 
labor last year) was gone. While I went on with the leveling, my 
companion made search even to the further end of the lake, but was 
unable to find the boat. Heturning to Lake Colden in the afternoon, 
and taking a barometer to Calamity Pond, leaving the assistant still 
stationed at Lake Colden, and I was now able to secure a direct compar- 
ison, which, with subsequent observations, affords the following mean 
results : 

Lake Colden above Calamity Pond 5Srf^feeL 

Avalanche Lake above Lake Colden S6^^feeL 

The mean altitude of Lake Colden, by our measurments, is 2,770^^^ 
feet above tide, and the height of Avalanche is therefore 2,856 feet. 
In our endeavor to measure both these lake elevations in one day, we 
were so belated as to be compelled to make a night march from 
Calamity Pond back to camp. Moonlight glimering down amid the 
dark evergreens, gave a singular and deceitful appearance to the 
tangled woods. 

August 31st was a day of dense fog and cloud, the rain descending 
at times in torrents. We succeeded, however, in effecting some meas- 
urements by leveling. The storm was the more vexatious, as this was 
one of the days on which ray orders prescribed that the signal men 
westward should be on their mountain stations, and on a single day 
of storm might depend the angular measurements from Maclntyre, 
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and on these possibly the determination, or snccess, or failure of the 
locating of the great landmark mountains of the western part of the 
wilderness. Gloomily we looked upon the pouring rain and the 
black, sputtering and half-extinguished camp-fire as the dreary night 
enwrapped us, and chilled and damp, we folded ourselves in the heavy 
blankets and turned as a refuge to sleep. 

September 1. The storm still continued and we were kept close in 
the narrow compass of the bark huts. Spreading the maps upon the 
blankets, with the theodolite box for a table, angles were platted and 
station points marked on the field draft ; so that we would be able to 
take advantage of our latest labors, and on resuming the topographi- 
cal work would have newly determined points arouna which to fill in 
the minor notes of mountains, hills and lakes. 

September 2. The barometer indieated clear weather, and I deter- 
mined immediately to ascend Mount Maclntyre, which rose amid the 
clouds three or four miles north of our camp. In order to make a 
direct comparison of height between Mount Maclntyre and Mount 
Marcy, I sent an assistant, with guide and mountain barometer, to 
Mount Marcy, with orders to take observations at intervals of five 
minutes during certain hours. I expected to be on Mount Maclntyre, 
and exactly at the same instant take observations on the other mercu- 
rial barometer. We were oflE early in the morning — the assistant by 
trail about seven miles to Mount Marcy — and myself to plunge into 
the dense forest and find a route to the summit of Maclntyre. The 
course which I had followed in ascending Mount Maclntyre in 1870 
had been at the time found so laborious that I determined to search for 
a more practicable route, for it must be remembered that there is no 
trait up this solitary mountain. Crossing the outlet of Lake Golden 
upon the boulders which rose above the shallow, crystalline water, we 
made a quick march along the west shore of the lake and entered the 
defile at the mountain foot, to which we have given the name of the 
Caraboo pass, being one of the unnamed principal defiles where the 
Hudson and St. Lawrence waters part. Here we came upon a new 
and beautiful waterfall, leaping sheerly down between walls of rock. 
In mid-air, spanning the chasm, was a fallen tree, dead and barkless ; 
it was a crossing plac^ for bears, and we named this water-leap. Bear- 
bridge falls. Deep in the defile we were surprised to find a rich little 
oasis meadow of "blue joint" grass, which, thick and rank, rose to 
our elbows. It was full of paths made by deer, and cosy beds from 
which they had only risen at our approach. A discussion which 
ensued as we climbed the mountain side in regard to the American 
reindeer or caraboo, was the occasion of our naming the new pass after an 
animal which once inhabited the region, but which is now, probably, here 
extinct Much time was taken in selecting the route for the trail, and 
on the summit the wind proved extremely cold and violent; yet we 
were able to secure a barometrical measurement, and though the wind 
so shook the theodolite that nothing could be seen through the tele- 
scope, and no angular work could be done, all the spare time was 
occupied in entering in the large theodolite book, in their proper places, 
the names or titles of stations, mountains or lakes, etc., which were to be 
measured upon on the following day. Leaving the theodolite and 
barometer hidden in a cavity in the rocKS at the summit, we descended at 
nightfall and marched back* to our camp at Lake Golden .Our provisions, 
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which had been almost exhausted, were to-day slightly replenished by 
the return of a guide sent to one of the settlement for a supply. The 
maximum temperature on Mount Maclntyre was 47.5^ f^an. On 
Mt Marcy it was 48'' Fah. The minimum temperature was much lower. 
September 3. With two guides I again made the ascent of Mount 
Maclntyre — a toilsome climb — by the route selected the previous day. 
The assistant was again sent to Mount Marcy, and to-day we were able 
to make the direct comparative measurement of the mountains by 
synchronous readings of the barometers upon each of the summits. 
Gazing across the void between us and Marcy, miles across eastward, 
the flash of a mirror signal told us that the assistant was at his 
station, and now^ as though side by side, simultaneous observations 
were taken upon the summit of these royal mountain& From the 
direct comparison, at 1:30 p. m. on this day, 1 have computed the follow- 
ing results : 

Mt Marcy (mean height), 6,402^*^ feet above tide. 

Mt. Maclntyre, 1.30 p. K., Sept 3d, 5,202tW^ feet above tide. 

Mt Maclntyre below Mt Marcy, 200^ feet. 

By the many different measurements of Mt Maclntjrre during the 
week, the above results remained nearly unchanged, the final mean 
altitude of Mt. MacIn^ttbb bbing 5,201^ feet abovb tidb. 

Besides the direct measurement of Mt Maclntyre, angular meas- 
urements were made from the summit, the position of the theo- 
dolite being distinguished by copper bolt No. 12 firmly sunk in the 
rock, the number and title ^ Adirondack survey ^' being stamped in 
the metal. Night was now so close upon us that we were compelled 
to desist for the day, and again bestowing the instruments in a sheltered 
place in the rocks, we were enabled, thus unincumbered, to make such a 
rapid descent of leaping Jumping and breathless down-hill running, that 
a little after dark we were again on the solitary shores of Lake Golden. 
Slowly gliding across the lake on a raft that we had made, the moon- 
light gleaming on the dark water, and on the silvery clouds that hung 
around below the rock crag we had lefb, it seemed hardly possible to 
us that from that towering height we could have made so rapid a descent 

September 4. Arising early to prepare for a third and last ascent of 
Mt Maclntyre, we founu that a storm had set in, and it bein^ quite 
certain that it would continue during the day, I sent two of the men 
out to the nearest settlement with oraers to purchase provisions suffi- 
cient to last us till our -work at this station should be completed. 
Unable to do any thing in the rain, we kept within our bark wigwams 
during the morning, but finding at dinner that the little store of food 
left us was almost gone, I set forth with one guide to explore the shores 
of the lake in hope of finding at least a grouse on which to try our 
pistols. Near the head of this lake we found some ducks, but they were 
wary and took wing. In endeavoring to creep upon them we startled a 
fine deer which also escaped us. Back to camp and a cheerless night 

September 5. The storm still continued, out the pocket aneroid 
showing a considerable and constant rise, gave assurance of approach- 
ing fUr weather. It was late afternoon when the men dispatched for 
provisions made their appearance marching slowly with their loads. 

September 6 proved clear and bright as anticipated. Taking with 
me but one man to the ascent of Mt Maclntyre, I gave orders that the 
[Sen. Doc. No. 98.] 6 
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rest should move the camp during tho day to the meadow ia the Cariboo 
Pass north of Lake Golden. This would be a step out northward 
toward the North Elba settlements, and would be more quickly reached 
by us in our next descent from Maclntyre. Leaving an assistant with 
barometer at the shore of Lake Golden I a^ain ascended Maclntyre, 
and the daybeing clear and pleasant, completed the trigonometrical 
work. Mt. Hurricane was the zero of measurement, and there still 
glimmered the automatic signal. The angular distances between all 
the well-known peaks were measured and remeasnred, and numerous 
secondary triangles constructed by crossing lines upon minor points : 
summits of small mountains, or rocks and islands in lakes. West- 
ward beyond Wall-face Mountain, we looked down upon a mass of 
mountains, peaks and ridges, where the present maps show a plain ; 
and further north the theodolite looked upon the bright surface of the 
lower Saranac, and the telescope slowly traversed in measurement from 
jutting points to the extremities of islands, to green headlands and 
wastes of burnt forest. Now the sight leaped to distant peaks in 
Franklin county, far beyond the rolling sea of woods, now lingered on 
flashing lakes nearer, then in Essex county Whiteface Mountain rose, 
and far beyond it in Glinton countv were other peaks. In the large 
theodolite book, 26 pages contain the angular measurements covering 
over 200 stations observed on from this peak alone. The completion 
of this with the topographical and barometrical work, took all this 
third day on the mountain, and the sun had set before we had the 
theodolite packed. As soon as we got to the east side of the peak, it 
was night, and nayself and guide were evidently "in for it" The 
night descent of M^Intyre was more than dangerou& Amidst ledges 
which daylight only had taught us how to climb, we crept down to the 
verge of towering cliffs, to escape which we had to reclimb, and as 
wearied and hungry we stopped to rest in the wet moss, nothing kept 
us from feeling miserable but the knowledge that this was the conse- 
quence of a successful work, and we felt a glow of pleasure as we 
thought that we had used eveiy particle of tne fair day afforded us. 
Storms and clouds might now enwrap the crest of Maclntyre for aught 
we cared, for our work there was done. Hurts received this night 
in a fall from a ledge during the descent gave me some pain, but at 
length we reached the bottom of the pass, and after a little search 
found the new camp near a brook which meandered through the for- 
est at one side of tne meadow. Here, a brilliant fire, cordial greet- 
ings from the men and the assistant who had been engaged upon the 
laJke work, with a savory supper, made us forget our recent dangers. 

September 7. Ascended to the summit of Gariboo Pass and took 
barometrical observations from which the height of this divide between 
St Lawrence and Hudson waters is computed at 3,662 feet above tide. It 
is evidently a thousand five hundred feet too high to form a convenient 
railroad pass. Bv a rapid march through the unknown forest we reached 
the main branch of West Ausable river before night Then striking 
the trapping line (marked trees), the course we followed in 1869 when 
marching from Avalanche Lake, we concluded to make a push for Glear 
Pond even if it took a night march; for now on a trail, with aid of 
our lanterns, we could proceed with little difficulty. Accordingly, we 
set out and made a hard march, the trail being obscure and much 
fallen timber in the way. Reached Glear Pond about 10 p. m. 
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September 8. After executing topographical work, the barometers 
were set up on the shore of the lake and a series of observations taken 
from which the altitude of Clear Pond has been computed at 2^59 feet 
£rom tide, being the first measurement eyer made. The work com- 
pleted, we again shouldered knapsacks and commenced our march for 
the settlements of North Elba, which we reached at dark that night. 
Here we found the baggage which I had ordered forward from Keene 
Flats^ when we first entered the forest about a month previouslj. At 
night the close rooms^ even with the windows open to the frosty Sep- 
tember air, were a poor substitute for our bark shanties and blazing 
fires. 

September 9. Paid off one of the men and made arrangements to 
re-enter the woods for work upon the Ampersand Pond section. 
Packed the heayj baggage again and sent it forward by team to Lower 
Saranac Lake, where we next expected to emerge from the remoter 
forests. 

On the 10th assistant Manning set out by team with part of the 
baggage on his return to Albany. At the same time I proceeded by 
team with two of the guides to Averyville. Thence we moved to 
Camus Pond, the height of which, as a bench mark, I now determined 
by barometer, and found to be 1,991 feet from tide level. Here I was 
startled on opening one of the barometers, by the rattling of something 
within it Unscrewing the cistern cap I found that the heads of some 
of the brass screws holding together the cistern had snapped off. The 
repair of this took us till late in the afternoon, but by making a forced 
march long into the night, we reached our goal and camped on the 
bank of Cold Brook, constructing a hasty bough hut for the night. 
During the day game appeared abuiidant, deer, partridges, etc., start- 
ing up before us as we marched. 

September 11. We made a quick march from Cold Brook to Amper- 
sand Pond, stopping only to measure the Ampersand Mountain notch, 
found to be 2,085 feet above tide. 

September 12th was devoted to leveling and topographical work at 
Ampersand Pond — solitary lake, locked in by mountains and seldom 
visited. There was no boat upon its surface, and in order to complete 
the hydrographical work, we had now, of necessity, to try my portable 
canva^ boat, which had hitherto done service as bed or tent. Cutting 
green rods for ribs, we unrolled the boat and tied them in, lashing 
poles for gunwales at the sides, and in a short time our canvas canoe 
— buoyant as a cork — was floating on the water. The guides, who 
had been unable to believe that the flimsy bag they carried could be 
used as a boat, were in ecstacies. Rude, but efficient paddles were 
hastily hewn from the nearest tree, and soon we were all gliding in our 
ten pound boat over the waves of Ampersand, which glittered in the 
morning sunlight. To the guides, the boat was something astonishing. 
They could not refrain from iaughter,to find that they were really afloat 
in it, and pointed with surprise at the waves which could be seen 
through the boat, rippling against its sides. With the aid of the boat, 
with prismatic compass and sextant, I was able to secure an excellent 
map of the lake, and we almost succeeded in catching a deer, which 
was driven into the lake by a strange hound. The dog lost the trail 
at the water, and desiring to put him on the track we paddled to him. 
He scrambled into the boat with an air of satisfaction as if he had 
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always traveled in just such a thing. Soon he had regained the trail, 
and making the mountains echo to his voice, again pursued the deer 
on into the trackless forest Continuing our work, we passed down 
into the outlet, where, in trying to effect a landing, we suddenly came 
face to face with a large panther, which had evidently been watching 
us. Our pistols woula have been but a poor defense had the creature 
rushed upon us, but he fled at our approach. Barometrical observa- 
tions were taken, but the height of the lake was better determined on 
the following day. From the open lake we carefully examined the 
steep sides of Mt Seward — which like a dark wall closed the southern 
view — and decided upon a route for its ascension on the morrow if the 
weather proved favorable. At night the hooting of owls in the forest, 
and the shrill mournful cry of the loon on the lake, made our camp 
lonesome and solitary. At midnight we were awakened by strange 
distant howling, indistinct in the dash of the waves which a high wind 
sent foaming upon the shore. Out in the moonlight listenii^, we 
could hear it nearer and nearer till at length the lost hound rushed 
among us overjoyed to find human company. He seemed famished 
and devoured some scraps of biscuit with avidity. Heard more howling, 
which we thought might be wolves, but being tired fell asleep. 

September 13th was stormy. The summits of the mountains were 
hidden from view, and it grew cold. A series of barometrical observa- 
tions taken to-day on the shore of Ampersand Pond indicate that 
it is 2,078 feet above tide level. 

September 14. It was still stormy and quite cold. A glimpse which 
an opening in the clouds afforded showed us the forest on the slopes 
of Mt Seward whitened with snow. The barometer was still falling, 
and there was every indication of the continuance of the storm, and 
as our provisions would be exhausted at midday? I reluctantly gave 
up the contemplated reascent of Mt Seward. We had, however, found 
that from Ampersand Pond, the climbing of Seward could be made 
with ease in a few hours, but the days of storm had already encroached 
upon more important work ahead. Our bag^ge was quickly packed, 
and the temporary frame of the canoe having been taken out and 
thrown away, we rolled up our boat and put it in the bottom of a 
knapsack. 

Notwithstanding a pouring rain, which our rubber covering — torn 
and worn — did not keep out, we made a good march, and the same 
day by noon reached Cold Brook again, here navigable. In an hour 
and a half we had reframed the canvas, cut out two paddles from a dry 
cedar tree, had dinner, loaded the boat and were off, easily gliding 
down stream to the Saranac river. Three men, the heaped baggage 
in the center, and the solemn hound, who seemed to consider himself 
part of the company, sitting upright near the prow, forming in all a 
burden of about one-third of a ton, was a severe test of the green 
boughs of which we had made the frame. Ascending the Saranac 
river, we struck out into the broad Saranac lake, some six miles in 
length, and though the winds and the waves buffeted us, the canvas 
sides of the boat responding elastically to each beat of the waves, we got 
safely along till near the Sister Islands, when the wind blowing very 
fresh, the white capped rollers began to pitch into the boat. The 
exertions of the guides brought us under the lee shore, and at evening 
we disembarked at Martin's. 
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September 15, One of the Eeene guides was paid off and returned 
to Essex county, the canvas boat was again disframed and rolled np^ 
and the baggage conveyed in two lake boats. I proceeded by the Saranao 
and Itaquette river to Long Lake^ which we reached on the 16th inst. 
We pushed forward with the more haste as I began to grow anxious to 
know what progi^ess the advance parties had made. At Long Lake I 
found the assistant * and guides at their stations. All the prdimiuarv 
work which I had ordered executed had been fully accomplished, 
the different points having been successfully reached by the signal 
(>arties and automatic signals erected. Great difficulty had been ex* 
perienced in securing materials for sisals. No sheet tin was to be 
nad, but some large new conicid tin pails had been purchased and from 
them the sigmJs were made. At different stations sufficient choppings 
had been made for signal purposes, and on Blue Mountain it had been 
found necessary to make a clearing of many acres. This was only 
accomplished by many days of labor, the provisions being carried in 
packs to the summit, and a shanty constructed there. Tfot having 
enough signal mirrors, they had been favored by Mr. Kellogg, of Lone 
Lake, with the use of the glasses from the rooms of his hotel, and 
thus, by various expedients, had they successfully accomplished most 
of the work ordereo. Altogether eight or nine guides had been en- 
gaged in this work, and h^ labored intelligently and faithfully. 

September 17th proving clear, and there being indications of fine 
weather, I set out at once with one assistant and guides for Blue Moun- 
tain, to execute the theodolite work for which the clearing had been 
made. Took boat up Long Lake, and ate dinner near the inlet, 
kindling our fire in a little level glade near the stream. Carrying our 
boats, baggage and instruments we reached South Pond and there 
encamped. The height of South Pond bv barometer is 1,769 feet above 
tide. A careful reconnaissance map of the lake was idso made, the 
meridian being determined with the azimuth compass. 

September 18th we left our camp, and hiding our boats at the lak^ 
shore climbed to the summit of Blue Mountain. We stopped on. 
the way to take the altitude of Evergreen Pond (so named by my men), 
and found it 1,980 feet It is a pool unknown to the maps. The 
altitude of Mud Pond was also taken, and is computed at 1,968 feet. 

At length we reached the summit of Blue Mountain. The clear- 
ing was extensive, and was an evidence of great labor. The assist- 
ant having given his immediate attention to the work, as directed, it 
had been cut in the exact spot and manner prescribed in my orders. 
The view northward was beautiful, the cluster of high peaks surround- 
ing Mt. Marcy, sharp in outline, were whitened, as with snow, and 
between us and them was stretched a dark billowy sea of lesser 
mountains, among which we detected familiar mountain landmarks, 
from here appearing changed and new. At the east, our more 
southern stations were visible — Van de Whacker Mountain and 
the Chain Lakes — and southward, through a long lane cut in the 
timber. Snowy Mountain, our discovei7 of last season, was seen, and 
the level here showed, as we had previously proved, that it was indeed 
higher than Mt. Emmons. The point where I now set my theodolite 

(distinguished by copper bolt No. 14) was north of the station occupied 

-— ^ — -- . ..- . . . . _ _, 

* Detached In August. 
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in 1870 (at the time when the first hasty measurement of Bine Monn- 
tain was made) and higher. It was, therefore, very satisfactory to find 
that our conclusions as to the superiority of Snowy Mountain were fully 
sustained. The mean of the harometncal observations taken this day 
upon Blue Mountain show its height to be 3,824 feet instead of 4,000, 
as so long represented. Forty-eight observations on the barometer, and 
96 thermometric readings represent the hypsometrical work on Blue 
Mountain. 

While I carefully made the angular measurements of the peaks 
north-west, north and north-east, the axes of the guides were active 
among the dense timber which obscured the view westward toward 
Baquette lake. Their method of chopping was economical of labor. 
A row of trees in the desired direction, thirty or forty in number, were 
first chopped more than half through, then the innermost was felled 
against them, and, with a grand waving of their tops, they sank out- 
ward together striking each other to the earth with one great ci*ash ; 
then in place of the blank inclosing wall of evergreen trees, an avenue 
of daylight appeared, disclosing in the distance more mountains, more 
lakes, new and surprising bits of topography, and new opportunities 
for measurement. Soon Baquette and Blue Mountain Lakes were 
brought into view, and their points and islands, measured upon with 
the tneodolite. Night overtook us before we could do all that was 
desired, and we had left provisions, blankets, every thing, far away at 
the South Pond that we might be in light marching order. 

The camp or shanty built by the chopping party was near by, but as 
we had no provisions, and did not desire to pass a cold and hungry 
night, we decided to attempt the descent on the south-west side, to the 
shanty of a hunter, an old guide of mine, on the shore of Blue Moun- 
tain Lake. Covering the tneodolite and barometer with rubber cloth, 
we set out unincum^red. The ni^ht proved very dark, and, though 
aided by our pocket lanterns, the descent was long and tiresome, our 
candles being almost all burned when we emerged upon the sand beach 
at the shore. Quick and repeated discharges of our revolvers at length 
brought hunter and boat to our assistance, and we found the hospiteli- 
ties of his bark hotel as elegant as those of more pretentious places. 

The following day, September 19th, proving stormy, I decided not 
to reascend Blue Mountain, but sent the assistant with one guide to 
the summit for the instruments left there. The barometrical leveling 
indicated that Blue Mountain Lake is 1,821 feet above tide level. It is 
interesting to compare this measurement with that which I made in 
1870 at the same station, from which the height was computed at 
1,814 feet above tide. These form the only measurements of the alti- 
tude of these lakes thus made, and are now for the first time published. 
Some valuable additions were made to the map of the lake, then strik- 
ing across by Minnie Pond — height 2,131 feet — we struck the line 
which we had marked on the trees as we ascended Blue Mountain. 
Here we took a hasty lunch, standing in a furious rain storm, and 
beinfi^ rejoined by the men from Blue Mountain hurried back to South 
Pona. Our trail, the first marked line to the peak from this side, 
and our hut near the top of Blue Mountain may be of use to any one 
desirin|^ to visit the summit 

Eowing swiftly across South Pond — leaving there one boat — we 
reached Long Lake settlement again the same night. 
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September 20th. Though every hoar was golden in value to us 
(the Adirondack winter threatening soon to set in), I found it would 
now be necessary to close the work of the second division. 

Fifty days in the wilderness without any communication with head- 
quarters would leave a great accumulation of business. 

The whole of this day was occupied in paying off men, settling up 
accounts, etc. 

On the 21st, we took team and reached Aiden-lair, Essex county, 
the same night 

The elevation above tide of a station here, by barometer, was 1,700 
feet. 

On the 22d, a long and tedious drive brought us to the head of 
the Adirondack railroad, and we returned to Albany the same evening 
via Saratoga. 

Various accumulated work now demanded my attention. In addi- 
tion, the preparations for the third division of the field-work had to 
be made. Our camp blankets had for sometime been but partial com- 
forters, and new double army blankets were procured. Large rubber 
ponchos were provided for use in place of a tent, and numerous other 
equipments prepared or repaired as suggested by our experience. The 
injured cistern of barometer No. 1987 was repaired and the instruments 
re-adjusted so as to read together. Such additions and corrections 
were made on the working maps as were suggested or made necessary by 
our last work. Working charts of Lake Cnamplain, prepared with the 
^atest care — from the Archives of the United States Coast Survey 
in Washington — had been forwarded by the draftsmen employed, and 
with new data (of stations on the lake shore) I was now prepared to 
complete the work at the Bald Peak angles which had been reserved 
until the receipt of this new material. We were at length prepared for 
the last labors of the season. 

FIELD WORK. 

THIBD DIYISIOK. 

The third division of work was to cover the final measurements from 
one or two light-houses on Lake Ghamplain, at Crown Point, and ^so 
at Plattsburgh, which had not as yet oeen made a triangulation sta- 
tion, though it afforded many excellent opportunities for work upon 
distant interior mountains, as yet not connected with the coast survey 
work by direct measurement. The interior region to be covered was 
that of the Saranac and Tupper lake regions, with the exploration of 
the remote section lying beyond the sources of Bog river, where arose 
the mingled affluents of the Oswe^atchie and Beaver rivers. I proposed 
to ascend and occupy, as theodolite stations, Ampersand Mountain at 
the east, and Graves Mountain at the west; and, as the limit of possi- 
ble work, hoped to be able to advance the triangiilation so as to aeter- 
mine some point or points in or near Great Cranberry Lake in St 
Lawrence countv. If the weather permitted, Mt. Morris and St. Begis 
Mountains would afterward be occupied as stations for theodolite, as 
commanding the Tupper's and St. Eegis Lake systems, and affording 
an opportunity to cross lines alreadjr measured on points in their 
vicinity. We were well aware that winter . would overtake us while 
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engaged in this work, bat knowing the usual steadiness of that season 
of the year in the Adirondacks, hoped to find the winter useful in 
freezing solidly the otherwise impassable swamps, and enabling us to 
work even upon the frozen surface of the lakes. 

On October 6th, we were at Plattsburgh awaiting the clearing away 
of a storm which prevented our making the measurements between the 
coast survey stations and our mountains. 

On the 7th, it continued stormy or cloudy until afternoon, when 
some of the mountains appearing, we took boat and reached the light- 
house on the break-water before rlattsburgh. 

Here, from the top of one of the towers, with a distant light-house 
as zero, I was able to turn off an an^le, having for the point of sight, 
a point on the sharp summit of Whiteface Mountain, visible, far dis- 
tant, in the south-west ; and afterward repeating the same work from 
another light-house, using the first as zero, directly connected our 
station on that mountain with the coast survey work. The astro- 
nomical coordinates of these light-houses having been furnished me 
by the coast survey, made this work the more valuable. Other moun- 
tains were also measured to, by horizontal angles, the most notable of 
which was Lion Mountain, m Clinton county. 

October 8. We proceeded by rail to Point of rocks, and thence 
by team — thirty-six miles — to Martin's on the Lower Saranac Lake. 
Here men and boats were procured, and others engaged, and on the 
9th we went forward to Bartlett's, at Round Lake, in order to be near 
our next station. Ampersand Mountain. During the day a theodolite 
station on an island midway in the Lower Saranac Lake was occupied. 
Prom this station — already measured upon from Mount Maclntyre — 
we were able to radiate many lines to important points — the extremi- 
ties of the Lower Saranac, its islands, points, bays, and neighboring 
peaks — all of which would be afterward determined by the angles to 
be completed by measurements, from Ampersand Mountiun. To render 
this island station visible from distant points, an automatic stan-helio 
signal of the first order was erected, and signal card posted. The sta- 
tion had been carefully selected so that tne signal should be visible 
from Mt Morris in order that from that mountain — whose summit 
had already been found by angular measurement — if afterward occu- 
pied by us as a theodolite station, we might be able to form as direct 
a connection as possible between Tupper*s Lake and the Saranac. 

On the morning of the 10th, we set out for the summit of 
Ampersand Mountain. Taking boat and descending the Saranac < 

river into Round Lake, we landed on the east shore, wnere a marked \ 

line or trail leads to the summit The transit instrument and pro-* J 

visions were carried by the guides ; myself and assistant carrying the * 

barometers. In the forest the snow, which had fallen some time before, 
lay cold and crisp, having thawed and frozen. The air was cold even 
at the foot of the mountain, and gave us assurance that our encamp- 
ment on the summit would be cheerless. The mountain was easy of • 
ascent, but the heavy baggage compelled us to move slowly. Here a 
slip against a rock broke in pieces a choice pocket thermometer which 
had been carefully bestowed in an inner pocket of my coat. We had 
now, therefore, only the two standard detached thermometers to depend 
upon in our hypsometrical work. We took dinner at a spring on the 
trail some distance from the summit, and establishing a bench mark. 
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found the height to be by barometer 2,960 feet from tide. Making onr 
camp in a bark shanty on the crest, we commenced onr labors. A 
small opening in the timber which had already been made on this sum- 
mit, enabled us to determine how much of the forest on the ridge would 
have to be cleared before we could proceed with the work. This deter- 
mined, the men immediately commenced chopping, and as tree after 
tree fell, and the view enlarged, the prospect became enchanting. By 
evening, excellent progress had been made, a sufficient horizon having 
been cleared, to enable me to commence the work of measurement on 
the morrow, there not being now even a branch to obstruct the field of 
the theodolite telescope when stationed on the exact peak for upward 
of 120° of the horizon. The view over the lake-land below, at night, 
was strangely beautiful. The silent lakes and sombre forests stretcned 
away at the mountain foot, into the obscurity of night, or were 
lost under the shadow of some towering mountain. It being very 
still and the stars brightly visible, I was able with the transit to deter- 
mine the magnetic variation (declination) by observations of the upper 
culmination of the star a ursa minoris. The scene, while this work 
was being executed, would have well suited the brush of Salvator 
Bosa. Upon the verge of the precipitous summit, was the glowing 
camp fire redly illuminating the open front of the bark camp, where 
the guides, in their hunters* costume, with shapeless felt hats, pic- 
turesc^uely reclining, looked out upon the fire or the depths. 

Beside the shanty the transit instrument, carefully removed from 
the influence of iron or steel (pistols, knives or axes), with its stand- 
ards and limbs of brilliantly polished brass and silver shining in the 
light of xhe lantern held by the assistant: the dark depths below, and 
the starry dome above, together formed a strange unusual spectacle. 
Thus we waited till the time of culmination of the star drew near — 
narrowly watching it through the telescope — reflected lantern light 
thrown within the tube, enabling us to bring it sharply on the cross 
hairs — then vertically downward — to find that it is not vet time by 
Alioth. — At length they are vertical — time-piece in hand, a few mo- 
ments pass, then the cross hairs delicately center on the star, and the 
work is done. 

The night passed quietly, and the morning of the 11th opening with 
brilliant sunshine, we were all astir on the summit before the first 
gleam of sunlight had reached the lowlands. While some of the men 
recommenced chopping, others pulled up the stumps from the thin, 
soft, "wooden soil," a sort of incipient lignite-peat, resulting 
from the decay of fallen trees. This " soil," when dry, will burn like 
.tinder, and be utterly consumed. It was now wet and peat like, and 
digging into it about a foot we found the solid rock of the summit — 
upon which, perhaps, the sunlight had not shone for a thousand years. 
Shoveling the muck aside, a sufficient space was cleared for the tripod 
of the theodolite, and three holes were drilled in the rock for the recep- 
tion of the tripod feet. The instrument was then set up, and the plumb 
bob indicating the center, a copper bolt (No. 13) was sunk in the rock. 
The sharp peak of Maclntyre, beyond a mass of intervening moun- 
tains, loomed up against the sky, and the telescope showing our sta- 
tion of Sept 2d, it was made the zero of measurement. Then from 
mountain top to mountain foot, to hill and lake, the measurements 
traversed. South, deep at our feet — a dark mirror of green water — 

[Sen. Doc. No. 98.] 7 
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was Ampersand Pond, and we could see the points and islands which we 
had reached with the aid of our canras hoat in September ; beyond, rose 
like a great wall the vast mass of Mt Seward and Ragged Mountain, 
with the Ouluska Pass, and far beyond Mt. Santanoni, and other lofty 
peaks. Farther at the right, in the dim distance livas Blue Mountain, 
and between us and it Long Lake stretched in perspective, a gleaming 
avenue of water. Northward, in blue, hazy distance was Lion Moun- 
tain — other mountains and lakes intervened — and then before us was 
spread the Lower Saranac Lake with all its numerous islands and the 
intricate channels winding among them. There, sparkling on the 
shore of one island, we could see our automatic signal ; and the angle 
between it and Mt. Maclntvre being carefully measured, and the third 
angle computed, was founa to agree with the measurement made at 
that station. That station might therefore be considered as deter- 
mined. Then, as the guides cut away more of the obscuring wall of 
timber, the Upper Saranac, and the St. Begis and other lakes appeared, 
and the more important landmark of that section, St. Regis Mountain, 
while, as the trees still fell before the axe, at length Mt Morris was 
visible — forest covered from base to crown — with the bright expanse 
of Tupper's Lake shining at its foot. 

At 5 p. H. it became evident that we would be compelled to remain 
another day on the summit, in order to finish the measurements -* 
trees still hiding some of the points which it was important to deter- 
mine, and the topographical sketching having yet to be done. We were 
already out of provisions, and two of tne men were sent down the moun- 
tain to the boat with directions to return early on the morrow with sup- 
plies. Slinging their empty knapsacks they hurried away downward, 
while we returned to our work ; and not having supper to prepare, we 
kept steadily on till dark, when the frosty night air made us gather 
around the fire. The instruments were taken down and repacked for the 
night During the whole day the assistant took observations on moun- 
tain barometer (J. G., No. 1866), affording the data from which the 
height of Ampersand Mountain has been computed at 3,432 feet above 
the level of mean tide in the Hudson. The temperature, which during 
the day had been at one time as high as +76° Fah., was at 6 p. M. +53 
Fah., and rapidly falling. The barometer, from a height of 26.702 
inches at half past 9 a. h., descended to 26.519 at 6 p. H. At 4:50 
p. M., the south wind which had prevailed during the day, became 
stronger and more gusty, having a velocity at that time — and as I de- 
termined by anemometer — of 814 feet a minute, or nearly nine miles 
an hour. A short time after the instruments had been put up the wind 
suddenly changed to the north and it grew rapidly colder, the gather- 
ing clouds northward threatening storm. 

Just before dark there was an alarm of "game on the mountain,'' 
and the hungriest seized their weapons and commenced still-hunting. 
The game, a rabbit or northern hare, was, however, only seen once. 

Wrapped in our blankets we endeavored to be comfortable, but the 
fire having burnt for itself a hole in the peat-like soil, afforded us little 
heat, and we passed an unpleasant night. 

October 12. We woke to find the mountain top enveloped in a dense 
rain cloud. At 7 a. m. we could see nothing beyond the mountain, 
but we chopped away some of the trees previously marked as in the way 
of sight At 9 A. M., the guides despatched on the previous day for 
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proTisions arriyedy and we made a harried breakfast The clouds 
enveloped us all day and we gave our attention to chopping. It was 
the third day of our stay upon the mountain, and by night we had 
nearly finished all tbe necessary clearing to the south-west and north. 
Night came down dark and very cold, and 7 p. m. ic commenced to 
snow, and the storm, which we had predicted, came fiercely on. Toward 
midaight tbe rain became yiolent and gusty; the snow and sleet 
swept into the open front of the shanty, and we shivered under blan- 
kets thickly crusted with ice. The growls and exclamations of the 
guides endeavoring to keep warm, with their maledictions upon the 
fire, — which, despite a careful building up, had now quite entombed 
itself — continued through the night, and to the labors of the day they 
were compelled to add a midnight chopping of cord wood. About 
morning we deserted the inhospitable shanty, and hastily retreating 
into the woods out of the wind, built another fire and tried to keep 
from freezing. A slender breakfast in the snow, beside this fire, but 

Eoorly prepared us for the labor of the 13th. Warming our benumbed 
ands and feet at the blaze, we watched the eddying cloud — whitening 
and darkening in places as it rolled. Suddenly a mountain loomed 
through it, and by its form we recognized a subordinate peak of Sew- 
ard. A guide sent to our station above, at length announced that the 
Saranac lakes were visible, and the transit was moved to the summit 
and work recommenced. Painfully it progressed, and at 5 p. m. it was 
completed, the Fish creek waters being the last measured upon. A 
stanhelio signal of the first order was placed immediately over the 
copper bolt, and as quickly as the theodolite could be packed, we were 
speeding down the mountain, hoping to avoid a night march. In this 
we were not successful, and for about two miles we moved by lantern 
light, guided by the marked trees. At the shore of Bouna lake we 
found our boat, and at 9 P. h. took supper at Bartlett's. 

October 14 was devoted to barometrical observations at level of 
Bound lake, from which the height of that water above tide is com- 
puted at 1,576 feet The indications of an early winter were so appar- 
ent that I decided to immediately push on into the remote region at 
the head of Bog river, and finish the work there before the streams 
and lakes were frozen. 

On October 15, having loaded our boats with the baggage and as 
much provisions as could be carried, we removed to the upper Saranao 
lake, where barometrical observations were taken while the guides 
superintended the carrvin^ the boats and baggage across the divide to 
the Baquette river. Tne height of the Upper Saranac is computed at 
1,605 feet from tide. Grossing from the Saranac waters to the 
Baquette river, we descended that stream to Tupper's lake, where we 
remained that night. 

October 16 proved bright and clear, and was devoted to barometrical 
leveling. The boats and baggage were carried under the direction of 
one guide to Horseshoe pond, whither the assistant was also sent with 
barometer. Stationing myself with the other instrument at the shore 
of Tupper's lake, as lower station, at a given hour we commenced syn- 
chroDOus observations. From the data thus obtained I have computed 
the height of Horseshoe pond above Tupper's lake at 158 feet The 
direct comparison with the Dudlev observatory indicated local atmos- 
pheric disturbance at Albany, and I have since computed the complete 
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tidal height on the basis of the mean of the synchronous obseryations 
of the United States signal service at Oswego, N. Y^ and Burlington, 
Vt.,* showing Tupner's lake to be 1,554 feet aboye sea leyel ; but little 
different from the aetermination of last year. I rejoined my assistants 
the same day at Horseshoe pond — a lake of moderate size, gaining its 
name from its form — and we encamped that night near the outlet 
of the pond, a small stream southward to Bog river. By the barome- 
trical work of the day we had risen at one step of direct measurement 
to the level of the Bog river lake country, keeping at the same time 
a firm hold upon and connection with our old measurements. 

October 17. We had now with us only two guides, with two boats 
for the conveyance of ourselves and stores. The guides were skillful 
hunters, and nad faith that we should be able to live to a considerable 
extent upon venison and other game. We had some trouble in get- 
ting the heavily laden boats through the narrow outlet of Horseshoe 
Knd, but about 4 p. m. we entered the Chain Lakes and unloaded our 
ats at the north side of the Second Lake. Having no meat, though 
it was almost sunset, we determined to kill a deer for supper. Put out 
the dog accordingly, and in a Quarter of an hour after the hound had 
uttered his first yelp we had snot a fine buck. Having now & whole 
carcass of venison, we felt reassured as to provision, and after supper, 
building a roaring fire, we fell asleep. 

The morning of the 18th was bright and pleasant, and I determined 
to push forward at once and occupy Grave's Mountain, and if possible 
complete the angular measurements while the day was clear. I left 
the assistant with his barometer, stationed at the shore of Second 
Lake, near our camp, and with two of the guides, and one boat (car- 
ried on the shoulders), set out through the woods to Spring Pond. 
Crossing this lake we landed, and again made a carry, one of the 
guides '^ backing'' f the boat and the other the theodolite. Launching 
our boat on Grave's Pond we paddled to the foot of the mountain 
which frowned grimly above us, a gray crest of rock from which the 
forest had been burnt away. Drawing the boat ashore, the guides 
shouldered the packs, and we immediateljr commenced a^ain to climb. 
Upon the summit I was pleased to find in good condition the auto- 
matic stanhelio signal placed here by the advance signal man in 
August. It was constructed of two tin vessels — forming frustrums of 
cones — one inverted and the other upriffht. Though it had answered 
excellently, it was small, and was taken down to be replaced by a large 
first order signal, for which we had brought the material. Although 
it was bright and cloudless, and all our eastern mountain stations visi- 
ble, a violent gale from the south-west made it dangerous and useless 
to set up the theodolite, for if no accident should occur, the shaking 
and quivering of the instrument would prevent any thing like a meas- 
urement We, therefore, busied ourselves with the construction of stone 
shelter, under cover of which to bestow the instruments until our 
next ascent This done, some attention was given to topographical 
sketching, but the violence of the gale, which had an apparent velocity 
of over fifty mdes an nour, made it difficult to find any shelter where 
the maps and papers could be opened. Some valuable reconnaissance 
notes were, however, secured ; and from a superior stand point we saw 

* For ezplanatton of method, see HypBometiT. 
f Shouldering. 
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and located two new ponds or lakes, one of whichy in a deep yallej, 
with the trees upon its sheltered shores slightly reflected in its waters^ 
was a pleasant contrast to the wild gale sweeping the mountain top. 
This gale was the more annoying to us on account of the gritty par- 
ticles of the crumbling rock which it tore loose and swept into our 
eyes. This ffravelly grit or sand originated in the softening of the 
rock by the nre which some years before had burnt away the timber. 

After 2 p. h., the gale began to abate, and I was able to take barom- 
etrical observations synchronous with those of the assistants at Second 
Fond. From the data of the two stations I haye computed Oravtfs 
Mountain to he 608 feet above Second Lake. Subsequently we made 
various measurements from which to obtain the mean height of Second 
Fond above tide, and the final result, which is as well stated here as 
anywhere, shows Second Lake to be 1,736 feet ; and Grave's Mountain 
to be 2,345 feet above tide level. The mountain being nearly 300 feet 
higher than the Bald Peak of Moriah. 

We left the mountain early in the afternoon, and returning to our 
boat took observations at the level of Grave's Pond, which, on com- 
parison with the synchronous data of the assistant at Second Pond, 
indicate that Orave^a Pond is fifty-nine feet higher, and consequently 
1,795 feet above tide. 

We had left the transit carefully packed in its box, with tripod, etc., 
all covered with canvas in the stone shelter or cairn built for it on the 
top of the mountain. We, therefore, made a swift carry to Spring 
Pond, and after crossing it, had time to take barometrical observations. 
The direct comparisons with Second Lake would show Spring Pond 
to he 72 feet above Second Lake, and 12 to 13 feet higher than Grave's 
Pond. We found the assistant still steadily at his work on the shore 
of the Second Lake when we arrived, and 73 careful observations taken 
at the appointed times were the record of his reliability and industry. 

October 19 was stormy. A low pressure of the atmosphere indica- 
ted a continuance of bad weather, and it was therefore useless to 
reclimb Grave's mountain. Again stationing the assistant at shore 
of Second Lake, I proceeded, our guide carrying the boat, to Three- 
pound pond, and thence to the Hornet ponds. The direct comparison 
of observations which I took at Three-pound pond shows that beautiful 
little lake to be sixty-six feet above Second Lake. The exact altitudes 
are as follows : 

Second Lake 19736-^ feet above tide. 

Spring pond 1,809^^ " " 

Gravels pond 1,795tJ^ " " 

Three-pound pond l,B02^ " " 

Hornet pond (about) 1,786^ " « 

Topographical reconnaissance of the lakes gave us an interesting 
map sketch, showing three new ponds and the neighboring mountains. 
The barometer continuing to fall, and there being every indication 
that the storm would continue several days, I suddenly resolved to 
break up camp and move up to the sources of Bog river, and com- 
mence their exploration. This could be nearly as well done during 
the stormy weather as in fair, though not so comfortably. Hastening 
back to Second Lake, the boats were quicMy loaded, and we left the lakes 
and passed up 6o^ river to Mud lake. Here we encamped with a parjj 
of guides, who had come in their boats with dogs a great distance to kill 
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deer for market, beinj^ the first party ever yentnring in so far, for that 
purpose. This evening the barometer was still filling. There had 
oeen considerable rain during the day, and there was but little snow 
to be seen. All this night it rained. 

The morning of the 20th found the fire drowned out and the bark root 
of the camp leaking streams of water. It was with difficulty that any thing 
was procured sufficiently dry with which to kindle a fire. All day rain 
continued to fall, and also the barometer — the pressure extremely low, 
being some -f^ below the mean ; at 8 P. k. standing 27.450. The storm 
was so heayy that we were compelled to keep under shelter. From 
the hunters to-day I learned that a trapper from the western side of 
the woods had penetrated a few days before to Mud lake, and had evi- 
dently come by way of some lakes or streams known only to himself. 
He was thought now to be somewhere two or three miles westward 
beyond the head of Mud lake, for they had heard the distant report 
of a rifle in that direction. This was the very region which I had 
designed to explore. On a very old chart in my possession I had 
noticed a lake placed at the comer of certain old survey lines, which 
lake had never since appeared on any map. My inquiries of the 
guides as to the location of such a lake had for years been met either 
with incredulity or professions of ignorance as to that most remote 
section; but feeling assured of its existence, I had come to call it the 
Lost Lake, for obvious reasons. Three years before my efforts to reach 
it when alone in the wilderness had been foiled by the failure of my 
provisions. I now decided to strike out into that unknown region on 
the morrow, and making a circuit through the forest of as many miles 
as we could in one day, endeavor to find the track or trail of that 
trapper, and, at any rate, gather topographical notes of that dubious 
region. 

October 21. The sky is still overcast, and the storm has raised the 
water in the lake a foot or more, but it has stopped raining. Taking 
our boats and carrying a li&^ht lunch, we set out The assistant was 
posted on the shore of Mud Lake with barometer, with orders to take 
continuous observations during the day. One boat also was left with 
him. Proceeding with the men to the upper end of the lake — a broad, 
soft, peat marsh, now partially overflowed — the boat was left, and with 
a glance at the compass, we struck into the forest Paths of deer 
traversed the wood everywhere, and in the wet places we saw numer- 
ous tracks of wolves. 

Pushing on into the forest, occasionally meeting doe and buck, so 
unacquainted with man that they scarcely deigned to fly, we kep^ a 
sharp look out for trail or sign of man, and from any slight eminence 
peered out through the leafless trees to see if we could discover any 
lake. At length we struck some rills or brooks, which flowing west- 
ward were evidently some of the head waters of the Oswegatchie riven 
Below some low hills shut in a valley, and suspecting water, I hurried 
down, and in another instant' a new lake was shining before me I 
Here we discovered signs of the trapper, and one of the guides mak- 
ing search along the shore for foot-pnnts, found his canoe I Embark- 
ing, we crossed the lake, a small but handsome sheet of water. I sur- 
mised that this might be the lost lake, but deferred for the time the 
search for the survey corner. While drawing the boat ashore on an 
opposite sand beach, guns were heard in the forest a mile or two 
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south-westward, and we started directly toward them, making a run- 
ning march. Heard no more guns, and after traveling, as near as we 
could judge, to the spot where they originated, we became involyed 
in a dense swamp but found no one ; nothing but silent woods. March- 
ing as rapidly as we could we came at 3 p. h. to a descent where the 
country westward lay lower. The guides climbed trees, but could see 
neither lake nor smoke nor even recognize hills toward Mud Lake 
which we had left in the morning. Here we stopped a few moments 
to eat the mere handful of food we had with us, and of which 
our rapid march had before prevented our partaking. The sun was 
sinking. We had neither blanKets nor provisions, and were ill prepared 
for a winter's night Our march had been so rapid that there had 
been no time to keep an eye on the compass, we, therefore, took our 
return course by guess, and moved as rapidly as though acquainted 
with the country. Thus we ran suddenly upon another lake which 
we had evidently left far to the north in onr outward march. Not 
far from it we found a wolf-trap set in one of the paths made by 
these animals, and we q^uicklv found an obscure but sufficient 
trail, following which with all possible speed we reached again 
the first lake of the day. Here we had the fortune to find the wolf 
trapper and his companion and accepted the hospitality of their shanty 
for the night. We learned from tnem that the lake where we were 
now encamped was a good deer pond, and that the old survey comer 
was exactly where I had expected to find it 

On the following morning, October 22d, we found the comer, and I 
was satisfied that this was indeed the lake so long lost But more than 
this, I learned from the trapper that there were many ponds and lakes 
known to himself and one or two other hunters which had never 
appeared upon any map, and of which he spoke reluctantly, as one 
revealing his hidden treasures of fur and game. The second little lake 
near which we had found the wolf-trap, was called Nick's Lake after 
one who had trapped there. The reconnaissance had been successful, 
and my mind was made up as to the further course of the survey. I 
determined at all hazards to locate all these new lakes this winter, and 
with my party push through and explore all the unmapped region 
from our present station to the Beaver river settlements far south-west- 
ward, as, indeed, I had originally contemplated. But I could not 
abandon the work commenced at Grave's mountain and its vicinity, 
whence I had planned to extend the triangulation to Great Cranberry 
Lake the same season. After a short mental computation of time for 
work, and chances of foul weather, I engaged the trapper then and 
there to meet me at the exact expiration of ten days to act as our 
guide, as far as his knowledge went in this district Fearing that the 
men at Mud Lake would become alarmed at our absence, knowing 
that we had marched without provisions or blankets or even an axe, 
we set out early this day on our return, one of the guides preceding 
in advance, the sooner to assure them of our safety. At the shore of 
our lost lake I had taken barometrical observations on the previous 
day, which when compared with the synchronous observations at Mud 
Lake showed the lost lake, now refound, to be 16 feet higher than Mud 
Lake. The computations afford the following altitudes : 

Mud lake 1,7^6^^ feet above tide. 

Lost lake l,761-,5yv " ** 
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Beaching the shore of Mud lake we foand that the adrance euide 
had taken the boat and proceeded to camp as directed, but had not 
jet returned. On the opposite shore we could make out that the assists 
ant was engaged at his work. Five rapid revolver shots — the signal, 
" boat instantly " — brought him to ub swiftly, and embarking we pro- 
ceeded to our camp. In the afternoon the assistant returned to the 
leveling station on the shore of Mud lake, while I took one guide and 
marched to Grass pond, of which, with the neighboring mountains, I 
secured a reconnaissance map, the angles by azimuth compass. The 
synchronous barometrical readings showed Grass pond to be only five 
feet higher than Mud lake, and 1,760 feet above tide level. 

October 33, The momiog was bright, and I ordered an immediate 
return to Second pond, for the resumption of work at Grave's moun- 
tain. The boats passed rapidly down Bog river and we disembarked 
at our old camp. On ezaminiog our stock of provisions there was 
found only a scant day's rations for the party remaining. One guide 
vas, ther^ore, detached to return to the settlements for flour, etc, 



Late Note. — Owing to my recent irieasiiremeiiL uf ilif lifi-fl 
the Dudley Observatory (made since the maps, acciimpunying 
report, were jirinted, by which it is fuiiud to be higher than"ri-c(« 
in thf Annals of that Institution), the altitudes shown upon the q 
- plales H, 11, 19 and 'JO — are all based upon a datum 36^ feet^ 
mean tide level in the Hudson river at Albany. See Appendi] 
p. 177. The publication of the report has been delayed in ordaj 
correct the altitudes throughout the stereotype to tide level 

£bbata. — Hee description of this map in Appendix A. 



ore us, nothing intervening to hide t'he view or to prevent the 
easurements connecting that water with our Lake Champlain 
h lay far eastward beyond the distant serrate crests of Mounts 
iarcyand Maclntvre and their kindred mountains. The transit 
was carefully adjusted, holes being drilled in the rock for 
legs, copper bolt No. 15 being snnk beneath the plumb. In 
: of measurement the angle for Blue mountain was reached, 
the clearing we had made on that peak could be noticed 
is distance by the naked eye, our pleasure was great when 
)lite telescope made visible the gleaming, star-like automatic 
had placed there. On Owl'a Head mountain, also, we conM 
see the automatic stanhelio signal, and from such zeros wo 
e sweep of the telescope passed to Cranberry lake, and then 
angle after angle to sharp and unmistakable points upon its 
Bhores. A small solitary tree at the center of an island, a pointed 
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rock farther west, and other spots, were in tnrn measured on, and 
then sketches of their form and place were entered under the head of 
** remarks " in the geodetic field-hook. Thus one of the last works 
which I had hoped to accomplish that season, and which I had long 
feared might not be possible, had been brought nearly to its comple- 
tion; for a few more measurements from another mountain would 
determins the position of the points in Cranberry lake, and enable me 
to plot the lake upon my final map, with direct reference to the dis- 
tant Champlain base lines. Late in the afternoon the guide sent to 
make the carry with his boat, came up the western side of the moun- 
tain, shouting as he came that he had found two new lakes. It 
appeared that after leaving his boat at the appointed pond he had 
struck across toward our mountain, and while finding his way had 
come directly upon these waters. One was small and shallow. The 
second, which was deep and clear, haying rocky shores and surrounded 
by hills clothed with aark evergreen forests, he had taken the discov- 
erer's privilege of naming Lake Colvin. These ponds being unknown 
to any map, were therefore another addition to this year's list of dis- 
coveries. Clouds appearing at the horizon warned us to complete 
our work if possible this same day, but despite our utmost efforts night 
descended while more remained to be done. Again boxing up the 
theodolite, we made a hurried descent of the mountain, and stumb- 
ling against trees and rocks in the darkness, reached the shore of 
Graves pond and our baggage, which we had left there. We had not 
even a bark hut, and, exnausted, lay down and slept on the mossy 
rocks, while the guide proceeded to gather wood and build a fire. 
With the light afforded by the blaze we set up poles, and throw- 
ing two rubber ponchos over them, commenced housekeeping. After 
a slender supper we wrapped our blankets round us, and lulled by the 
warmth of the fire crackling at our feet, and by the solemn hooting of 
an owl, who had stationed himself in a tree overhead, fell asleep. 

Oct 24. A meagre breakfast — almost the last of our provisions — 
was a poor preparation for explorative marching. The day being 
stormy as anticipated, we started on a march to Silver Lake, which I had 
set apart for such a day ; and also determined to visit the two new 
lakes discovered bjr the guide. Leaving the trail, we crossed a ridge, 
the summit of which has a singalarly long and regular wall-like front, 
whence we gave it the name of Kampart Mountain. After some search 
we found the ponds and took their altitude with barometer; Lake 
Colvin being 1,990 feet above tide; also securing reconnaissance 
sketches of tneir forms. Beside the smaller one we gathered some fine 
cranberries. There was no mark of axe or sign of man anywhere here. 
We named this Beaver Meadow Pond and by rapid barometrical meas- 
urement, find it to be 2,193 feet above tide. It is apparently the high- 
est pond source of the Oswegatchie River now for the first time made 
known. After a short march Otter Pond was reached. Its height was 
taken by barometer and is computed at 1,959 feet above the level of 
tide water. It was late when we reached Silver Lake and launched 
our boat in its clear water ; and we immediately commenced a survey 
of the shores. Such angular measurements as time permitted were 
made with the azimuth compass, and a satisfactory reconnaissance map 
of the lake with the neighboring mountains was secured. This took 
80 long that the barometrical leveling had to be deferred until another 
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time ; and hoping to return in a day or two to complete onr map and 
measure " Long Tom Mountain," which rises on the shore of the lake, 
we left the boat in the woods near the lake, and made onr way 
wearily back to camp. It was the evening of the second day since the 
guide had been despatched for provisions, but there was no sign of his 
return. If our cartridges had not been used in firing signals, we might 
have killed a deer; for we had seen several that day; as it was we 
took each his mouthful of bread — unleavened and saltless — and 
wrapping our blankets round us, went to sleep. The silence of the 
deep primeyal forest that night seemed greater; it felt more empty 
and more desolate, as we were brought to consider how little sustenance 
for man those^loomy evergreen woodlands afforded. 

Oct 24. We had food for reflection, but little else. Sent the 
remaining guide to Bo^ Eiyer to see if he could find any thing of the 
other man. The day clearing off, concluded to endeavor to finish the 
work on Graves' Mountain. Set out accordingly with my assistant, 
but feeling faint climbed slowly and wearily. On the summit we found 
the theodolite in its rock house. Resum^ the work, and at dinner 
time, having nothing to eat — took a short rest instead. The 
afternoon was wearing on, the lakes below were silent — what had 
become of the men ? The distant report of a rifle toward the Chain 
Lakes of Bog River seemed an answer — one, two, three quick shots 
told of a repeating rifle and supplies. It was night before we were re- 
joined by the guides, and the theodolite was boxed and packed by one 
man down the mountain, in the dark to our camp, where venison they 
had killed that day, and fresh provision enabled us to break our fast. 

Oct. 26. In light marching order, leaving our baggage under cover 
of the ponchos — set out through the woods to Great Cranberry Lake, 
the guides earring the boat Examined Little Gull Pond and Darn- 
needle Pond. These slender sheets of water had been known to me 
for some years past, but do not appear to have ever been placed upon 
a map. Leaving them we marched the same day to Cranberry I^ike, 
and embarking on that broad water, descended to the outlet where we 
found shelter. From the islands in the lake we could see Graves' 
Mountain and the lon^ ^^S^ ^^^ awa;^ at Silver Lake, which is known 
as Long Tom Mountain. The summit of the latter was evidently the 
best station from which to cross the lines of sight extending from 
Graves' Mountain to islands of this lake, and I decided, on our 
return, to occupy it for triangulation. 

On the morning of Oct 27th, a long and continuous series of baro- 
metrical observations were taken, for the purpose of determining the 
height of this great woodland lake, above the sea. From the mean of 
seventy-seven observations directly compared with the records of the 
recording instruments at the Dudley Observatory, the height of Cran- 
berry LaKe above tide is computed at 1,540 feet; being the fii*st deter- 
mination of its altitude. This station being so far west of our meteo- 
rological meridian, the records of the Dudley Observatory were compared 
with those of the XJ. S. Signal Service at Oswego, N". Y., etc., furnished me 
by the War Department — and the comparison indicates so favorable 
a condition of the atmosphere, that I feel sure our measurements 
will be within the limits in such measurement as defined by Hum- 
bolt 

Maintaining our station at the shore of Cranberry Lake, I proceeded 
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personally to Grasse fiiver — a point where it is fordable. This I found 
to be 88 feet lower than Cranberry Lake, or 1,452 feet above tide leyeL 

Cranberry Lake 1,5403^ feet above tide. 

Grasse Eiver Ford l,452^iiV 



a a a 



The 28th was stormy and we remained at the lake, ^thering much 
important information from hunters and fur trappers, of new lakes, etc., 
in their special localities. During the night there was a flurry of snow, 
and at morning it was piercingly cold. The return \<ras ordered, and 
after a dangerous sail over the lake — rolling in heavy foam-crested 
billows — we disembarked from our overladen boat, the men again 
shouldering it, and by a rapid march we reached at night our camp at 
Graves' Pond. The elevations of Little Gull Pond taken to-day by 
barometer is, computed by a direct comparison with synchronous 
readings at the Dudley Observatory, 1,907 feet. We found our 
poncho-tent camp incrusted with ice, but building up a fire thawed 
and warmed the place. The night proved very cold. 

Oct. 30. The minimum thermometer recorded the lowest tempera- 
ture of the night at 24** 5' Pah., or 7° 5' below freezing point We 
were startled, on descending to the shore of Graves' Pond to find it 
partially frozen — a sheet of ice extending 12 feet from the shore. It 
was advisable that the final explorations should be entered upon at 
once, for should the streams become frozen and provisions fail us, the 
situation might become disagreeable. Directing one guide to trans- 
port his boat and the baggage to Bog River, I set out with the other 
^ide and assistant for Silver Lake, to finish the work in that neigh- 
borhood. Finding the boat left there, we went by water to the 
upper end of the lake, and stationing the assistant with his barometer 
at the shore, I set out with one man to climb Long Tom Mountain. 
In the snow, the tracks of bears and other wild creatures were abun- 
dant. We made a detour, and ascending to the summit, com- 
menced work. It was bitterly cold, and eastward, between us 
and the frosty peaks of Essex county, we could see lakes already par- 
tially frozen over. With Mt. Santanoni and Blue Mountain (signal) 
as zero, angular measurements were made. Angular measurement, 
and magnetic bearings of different points in Cranberry Lake were 
taken — the guide chopping away trees interfering with sight 
The thermometer stood at 29° Fah., and the snow thawing and freez- 
ing on our boots as we stood at our work, and the cold, cutting wind 
also chilling us, made, what would have been a pleasant scientific labor, 
a painful duty. My barometrical observations on the summit directly 
compared with those of the assistant on the lake shore below, show 
Long Tom Mountain to be 620 feet higher than the lake, which, by our 
measurement is 1,983^ feet in altitude. The total height of the 
mountain above tide is computed at 2fi0^fA feet, this being the first 
measurements of these heights ever made. Descending, we reached the 
shore of Silver Lake about 3.30 p. m., and swiftly passing by boat to the 
other end, we set out for Bog River — the guide carrying the boat — 
and after a very rapid and fatiguing marcn, reached the camp pre- 
pared by the other guide on the shores of the river. As the night was 
very clear and the stars distinctly visible, I determined to make astro- 
nomical observations in order to find the magnetic declination (variation 
of compass firom true meridian,) and also the latitude. Taking boat 
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we set out in search of a suitable station, near lake or river shore. 
Finding a place whence the more important circumpolar stars were visi- 
ble, we landed with transit and sextant, and arran^mg the instruments, 
awaited the culmination of Polaris, which would occur after 10 p. ic 
The magnetic declination was found to be 9° 6' 35' west of true north. 
From the altitudes of Polaris taken, I have computed this station to 
be in North Lat 44** 5' 15- '26. 

Oct. 31. The minimum temperature last night was 29° Fah. The 
barometer has fallen 2-lOths since last night. This morning an explor- 
ation southward afforded us one new lake and a little spring-pond, the 
shores of which were fairly stamped and cut up by the hoofs of deer. 
A guide, sent some miles back to search a valley, where we thought 
there might be another pond, returned in the afternoon without hav- 
ing found any thing. About mid-day, the wolf-trapper of the '' Lost 
Lake" country, whom I had engaged to meet me, floated to our camp 
in his dug-out or log canoe. The time fixed for our entrance on the 
exploration of that most wild and remote region west of Mud Lake was 
near, and it was gratifying to consider our success in the work set 
apart for the appointed interval, and the promptness of the trapper in 
meeting us at tne appointed time. Sending him in advance to his deer- 
pond, or the Lost Lake, we loaded all our bage^age, instruments, etc., into 
the boats, and moving up Bog River camped afi^ain at Mud Lake with 
the men whom we h^ before found there deer-killing. They had been 
quite successful, having killed some sixty or seventy large deer in the 
snort period of their stay, and sent them out bv boat. The presence 
of these men was of great value, for I was able to hire the whole 
party to aid us in transporting our boats and baggage into the wilder- 
ness westward on the morrow. During the night we had more snow. 
The minimum temperature was 26** Fah. 

November 1, found Mud Lake still open, though the upper portion 
was partially frozen over. Embarking we passed up the lake and now 
reached the end of navigation. Drawmg the boats out on the ice mar- 

S'n we turned our backs upon even the remote and desert shores of 
ud Lake — lonely doleful water — and with winter closing in around 
us, loaded with baggage and drawing our boats with ropes over the 
yielding snow, we started directly westward into an unknown region 
of dismal wilderness, with whose dangers or obstacles we were unac- 
quainted; a small sack of flour forming our principal reliance. The 
desolate snows of the barren marshes — the drear, wintry aspect of 
every thing — gave the scene the appearance of an arctic exploration. 
Judging that they would only be able to march and draw their boats 
as far as the Lost Lake that day, having to chop and clear a trail or 
passage, as they advanced and blaze the trees ; I ordered them to en- 
camp at that lake ; and, despite the heavy snow-storm, taking with me 
one guide, 1 struck away southward and made a march to Bo^ Lake — 
first stationing the assistant with barometer on the shore of Mud Lake. 
We secured synchronous observations, from which I have computed 
the height of feog Lake — beautiful lake, worthy of a more appropriate 
name — at ten feet above the well-named Mud Lake. Its height above 
tide level is 1,755^^ feet. Certain necessary angular measurements 
were also made. I took the trail of the guides and found a boat left 
for me at the shore of the Lost Lake, bv which I reached their camp. 
But there is not space to detail all the labors that ensued. 
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On Noyember 2d, stationing the assistant on shore of Lost Lake, I 
recommenced the work of exploration, and proceeded oyer the snow- 
clad hills with one of the wolf-trappers, first to Tamaracik Pond, and 
afterward to Cow-horn Pond, named from its sin^alar shape. These 
ponds are both unknown to the maps ; and though near to each other, 
the one flows to Mud Lake and the other to the Oswegatchie Biyer. 

By my measurement, I found Tamarack Pond to be much lower, and 
Gow-hom Pond 11 feet higher than Lost Lake. The mean height of 
Lost Lake — directly compared with mean height of Mud Lake by 
synchronous obseryations, is l,761^|/\^ feet aboye tide : 

Mud Lake, mean height ^jl^^-fAp ^^^ aboye tide. 

Lost Lake, " 1,761^ " « 

Tamarack Pond « (?) 1,746 " « 

Cow-horn Pond « 1 , 772^ " 

Crystal Lake « 1 ,663^ 



it 

a it 



The measurement, elsewhere giyen, of Crystal Lake, was founded 
upon a few careful obseryations unconnected with the Lost Lake base. 

The guides were exhausted with labor and looked anxiously for 
gome relief. In our preyious march back into this portion of the 
woods — ten days before — we had been surprised by the compara- 
tiyely leyel character of the country, through which we had to travel, 
without sight of mountain landmarks for our guidance. The forest 
was here, open hardwood, and we conceived an idea that it might be 
traversable for horses. On questioning the wolf-trapper, we learned 
that saddles of venison had been carried from near this point b^ horses 
brought in from the distant settlements. This hint was sufficient A 
fi^ide was despatched out to the settlements of St Lawrence county 
for animals. Suffice it to say that they arrived, and that there — but 
two miles from the desolate and remote Mud Lake, we loaded our 
boats and baggage on a rickety sled of poles, and, the axe men cutting 
a way through the forest, chopi>ing away the fallen trees, now, aU 
together, aiding on some steep hill side, and again struggling to pre- 
vent an upset on a precipitous decent, we drove — or carried — our 
way to the navigable waters of the Oswegatchie Biver. As this is the 
first record of direct exploration and boat carrying, westward from 
Mud Lake to the unknown Oswegatchie headwaters, it may be inter- 
esting to those who have penetrated near the sources of Bog Biver or 
adjacent lakes. In pushing against ice in the lakes and in effecting 
this desperate ''carry'' (Adirondack phrase) the boats had suffered. 
One had a hole punched in its side, and both were so leaky and unsea- 
worthy that we could proceed no further without repairs. Our pro- 
visions were again failing us, and having effectually severed our con- 
nection with the Essex county base of supplies, we sent out into the 
8t. Lawrence county settlements for food, and for material for repair 
of boats. While awaiting these supplies, we were able to accomplish 
some valuable work. 

November 3d was stormy, with sleet and snow. I was able, never- 
theless, to make a search for the St Lawrence county line, and found 
it, or at least what remained of it This county line, which appears 
only to have been run with magnetic compass, seems merely to have 
been marked by blaees upon trees ; no cairns, marked stones, or other 
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permanent witness being found. The trees had long since reached 
their age, were now crambling with decay and falling to the earth, many 
having disappeared. It was clear, that unless some other permanent 
line should be run to replace this, in a short period the lines of divis- 
ion between St. Lawrence, Herkimer, and Hamilton counties would be 
untraceable save by resurvey. Such a result is to be deplored, for from 
such negligence occur many of the disputes as to gores of land claimed 
to exist while the question of proper description of lands in tax sales 
might make the location of the lines a matter of importance. In 
examining this matter, I ran with compass some distance east and west 
along this line, and found the comer of Herkimer countv, after some 
difficulty, ma^ng a considerable detour in order to find tliat line. It 
was also in a crumbling condition. 

November 4th. It was clear but cold. The minimum thermometer, 
when examined this morning, was found to record 19.^5 Fah., or 
twelve and a half degrees below zero centigrade. The barometer had 
fallen 0',150 in. since yesterday, and our afl^irs began to look gloomy. 
With this continuance of such a temperature the lakes could not fall 
to freeze, and while the snow was not yet deep enough to seriously 
incommode us or interfere with exploration, yet a slight increase in ita 
depth would much increase the labor of marching under heavy knap- 
sacks. This was the day of the State election, and while far away m 
the settlements men were engaged in the excitements of the political 
struggle we found ample occupation for our time in surveying and 
marching, through the wild forest. Beached and ascended a summit 
known to the trappers as Poplar Mountain, which commanded a view 
of the valleys we were now traversing, and of the high peaks of 
Essex county which, in the distance at the east — a ragged snow- 
white sierra — could be recognized by us, peak by peak, as tne savage 
crags, amid which we had climbed, and labored during' the early sum- 
mer and autumn. With some of these peaks — ana other distant 
stations, as zeros in tri-linear work, angular measurements to the 
prominent neighboring mountains were made, and such observations 
taken as would enable us to locate Poplar Mountain trigonometrically 
by three point problem. 

November 5th opened cloudily, but cleared off and we proceeded to 
the Five Ponds y — another collection of lakelets unknown to the maps. 
A hypsometrical measurement was made for water level of White Pond, 
from which its height above tide is computed at 1,687 feet. The sup- 
plies from the settlements arrived to-night 

November 6th. To-day we struck out southward, determined to 
push forward — come what mi^ht — to the Beaver River settlements, 
giving our attention to the leveling and topographical reconnaissance 
as we advanced. Another fierce struggle through a more rugged region 
than on our last march, ensued. Felling trees, clearing away fmen 
timber, fording rivers, corduroying hollows, and semi-bridging difficult 
streams, we advanced, and at nightfall reached, and camped near the 
shore of a lake to which the trappers had conducted us. it was called 
by them Gull Lake, — but was entirely unknown to the maps — and 
launching a boat we hastened to examine it We were truly astonishedi 
It was a large lake with winding shores, deep bays and jutting points, 
inclosed by mountain ridges nchly dark, with evergreen forest Its 
clear deep water reflected like a mirror the forest shores; and the 
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brilliant sunset sky and floating clonds gleamed below with scarcely 
less splendor than above. The lake appeared over a mile long, and 
was thought to have an area of four or five hundred acres. The dis- 
covery for our map of such a body of water — having an area of from 
three-quarters to one square mile — in a place where all the maps 
show good solid ground, was a valuable result of this survey, for 
lakes in this region are the roads and highways, the avenues for 
travel for trapper or hunter or lumbermen. 

November 7. We were up before 4 a. m., and had breakfast The 
minimum temperature of the night was 21^ Fah. The morning was 
spent upon the lake, and a reconnaissance map secured. In the after- 
noon two of the guides were directed to kill a deer for the camp. 
Leaving them at the lake, I went with one guide and the assistant to 
the top of a mountain some miles distant, which afforded a good pros- 
pect of the surrounding countrv. It was, however, timber-covered, 
and in order to obtain a sufficiently unobstructed view, I strapped upon 
mv own feet the climbing-irons and ascended to the top of a large and 
loity spruce tree. The tree was so moved by the wina that even the 
seztont could not be used for measurement, but valuable topographical 
notes were made ; for from this lofty perch I looked down upon the 
secret topography of the wild region lying north-westward of the Smith's 
and Albany lakes of Beaver River. Far eastward the white cones of 
the greater Adirondack pe^ks were seen, and nearer the gray rock front 
of Graves' Mountain, with our automatic si&^nal beaming and glitter- 
ing where we had placed it This mountain had no name ; but, a large 
deer, pursued by one of our hunter's dogs, coming unconsciously to a 
stand near the foot of my tree, we named it Deer Mountain. Not 
being prepared we did not get the deer, but found, on our return to 
camp, that the other guides had killed a fine doe, which was sufficient 
for our purposes. 

November 8th was stormy. Barometer has settled • 330 in. lower, 
standing 27-300 at d:30 a. m. The height of Gull Lake, as computed, 
is 2,018 feet above tide. The prismatic compass was used in the lake 
work, the station at the east end being rendered visible from the other 
extremity of the lake by a small stan-helio signal (4th order) placed there. 
Even this large lake began to show the effects of the severe weather. 
The shores were margined with clear hard ice, and before we could 
proceed on our journey we had to break a course out into the open 
water, and the thin shell-like boats had soon fresh rents and leaks. 
It was plain that before long the occasional easy transit by water, 
which so rested the men, would have to be abandoned for steady march- 
ing under packs. Other lakes were found frozen entirely over, and we 
now concluded to leave there, in the woods, the boat which was the 
most injured, and carry only one for use in crossing the lakes and riv- 
ers that might remain unfrozen. Some of the men carrying the packs, 
and one the boat, we commenced our march ; all of us laboring under 
the weight of luggage, the surveying instruments and the heavy camp 
equipage, ^reat pacKS of army blankets, etc., rendered necessary by the 
severity of winter. Seaching Oven Lake — another large new lake 
not on maps — we took a few barometrical observations from whicb 
the altitude is computed at 2,025 feet above tide. This lake was nearlv 
frozen to the center, but after ferrying us across — we having first to 
cut a way through the ice — two of the guides concluded that they 
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would rather break their way with boat through the ice the length of 
the lake, than to carry the baggage and boat through the dense, tangled 
forest, full of fallen timber and thickets : feeling confident of their 
ability to do this, they were permitted to proceed. 

For a time they distanced us; for while we had crept slowly along 
the shore, they had advanced nearly to the center of the lake. Here i 

it was their misfortune to strike thick ice, and crush a large opening "' 

in the boat below water line. Attracted by their shouts we de- i 

fioended to the shore to see men, stores, ever? thing in danger of 
loss. Unable to assist them we could only snout encouragements. 
By quickly shifting the baggage to the stern, thej brought the gash 
aboTe water ; but the inclosing ice would not yield, and in getting 
out and in endeavoring to draw the boat upon it, we saw with agita- 
tion first one and then the other break through into the icy water. 
They at length, after danger and labor wearying to describe, effected 
a landing; and though shivering, wet, icy, and weary, were ready 
to resume the march. Abandoning this boat also, we struck out 
under the guidance of the trapper for a point which we thought would 
be our last station on the Oswegatchie waters. Through tangled woods 
we groped on until night, when lighting a lantern, the trapper led ua 
on by marks and signs — a lon^ night march — to a camp. The sur- 
rounding region was peculiar, mrming an elevated divide between the 
sources of the Beaver River and other streams. Upon this elevated 
land were many new lakes unknown to the maps, beside the Oull and 
Oven Lake, among which Partlow Lake — now entirely frozen over — 
was prominent I regret that lack of time prevented our effecting its 
measurement. This section is desolate, and the trapper assured us 
that packs of wolves made it their habitation. 

November 9th found us on the shores of Crooked Lake. Silent and 
solitary water of the wilderness — of deep bays and winding shores — 
the dark fir trees, silvery with snow and frost, margining the icy lake. 
It being navigal3le, the guides made a hard march and brought 
up the boat from where we had left it Camped this night in an open 
wigwam — cold and desolate. 

November 10. Another fall of snow during the night: the ice on the 
lake increasing. Having plugged up holes in the boat, and patched the 
cuts we made a reconnaissance of the lake with prismatic compass 
from points reached by boat, and obtained an excellent and accurate 
map of its form. It was a singular body of water, and abounded with 
speckled trout. Our barometrical leveling indicates for Crooked Lake 
a height of 2,022 feet above tide. In the afternoon we made another 
advance southward — cutting our way through the ice, or dragging 
our boat over solid portions — to spring into it again as it broke 
through ice. Leaving the lake and carrying the boat and baggage 
over the divide — stumbling with our loads over the trunks of trees — 
slippery with deep snow, we passed the intervening pond by boat ; and 
after another carry, unslung our knapsacks on the steep bluff shores of 
Clear Lake, whose deep, greenish waters were as yet entirely unfrozen. 
We passed the boat down the bluff and launched it on the lake. 
Solemn and desolate was the scene. The clouds that had overshadowed 
us so long, hung threateningly down, and hid all but the lower slopes 
of the snow clad mountains from sight ; and gathering gloom with the 
approach of night grew each moment deeper, darker and more frown- 
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mg. The shores of the deep lake firinged with leafless bushes were 
horribly grim, with a dead forest of once majestic spruce trees ; now 
leafless, colorless ; victims of that strange timber mortality which 
I observed last year in the Cedar Biver country. Here this forest, 
as though killed by a curse, stood dead; and the winter winds 
swept through a waste of crumbling limbs, where all was once 
beautifully and richly evergreen We had left behind us the last trick- 
ling rill 01 the Oswegatchie head- waters, had crossed the water divide, 
and encamped near the uppermost of the lakes — whimsically called 
by the hunters and trappers of Beaver Biver, the Bed-Horse Chain. 
Mere our trapper was off his hunting grounds, and we had to rely on 
our own resources. It was cold and there was more snow, but we 
passed a comfortable night. 

The morning of the 11th we found the snow to be over one foot 
deep. The minimum thermometer had been broken, and was hereafter 
worthless. The barometer however showed an increasing pressure, 
having risen 7M7 during the night Our next immediate labor, 
after finishing nere, was the descent to Beaver Biver, which was 
now the more imperative as provisions were again failing. In plan- 
ning this expedition before entering the woods, two months previously, 
I hail marked this as part of my route, and had made careful inquiry, 
and learned of the intention of a Beaver Biver trapper to pass the 
winter at Salmon Lake, further down the chain. I now gave the two 
Saranao guides directions to make search at that lake for the man, 
and tiiey set out southward carrying the boat and one load of baggage. 
Guided oy the trapper I started for Niger Lake — modification of a name 
long previously given by the trappers on account of its dark waters — 
leaving the assistant stationed at Clear Lake with barometer. Climb- 
ing over ranges of hiUs and mountains we ascended a mountain to the 
north of the lake, and had a glimpse of the region — soon obscured 
by a snow storm. It was bitterly cold, and we hastily descended to 
the lake and entered on the work. From my barometrical observa- 
tions, synchronous with those at Clear Lake, I have computed the 
height of Clear Lake above Niger Lake at 163 feet Our measure- 
ment of the total height of these lakes is as follows : 

Clear Lake, above tide 2 , OO53VV '^^ 

Niger Lake, above tide 1,842^ ** 

Heavy clouds, gloomily obscured the sky ; the black forest on the 
inclosing mountain sides, was savage and grizzly with frost ; and before 
US spread the inky lake, whose suueu waves would soon — despite its 
deepness — be turned to ice. It was bitterly cold, and we were in 
danger of freezing. A reconnaissance map sketch of the lake was, 
however, ezecutea with the aid of the pnsmatic compass, and we hur- 
ried on our return. Darkness threatened to overtake us, and the con- 
stantiy falling snow had nearly buried our tracks. Having left even 
overcoats at camp, in order to make a rapid march, the prospect of a 
night in the desolate forest was not agreeable, especially as we had no 
food. By vigilance and activity .we reached exactly the same point on 
Clear Lake, which we had left at morning, and found the guides re- 
turned from Salmon Lake, having succeeded in finding the Beaver 
Siver trapper, and had brought him with them. 

[Sen. Doa No. 98.] 9 
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Noyember 12. I paid off the Oswegatchie trapper, who, shonldering 
his rifle, stmck away northward on his return to his trapping 
ground — back into the remote wilds — with easy confidence in his 
ability to furnish himself with food from the forest game. 

The new trapper assured us that Beaver Kiver was still unfrozen, 
and that he had a boat which would enable us all to descend the stream 
to the Stillwater settlement. Each carrying his knapsack we marched 
to the end of the long portage, and, embarking, descended the inlet of 
Salmon Lake. We were compelled to break one-quarter of a mile of 
ice to enter the open water, and it was mid-afternoon before we were 
ready to depart. A reconnaissance map of the lake and surrounding 
mountains was executed with the aid of the prismatic compass. A 
small tin cone signal marks the south-eastern corner station. From 
our hypsometrical work here, I haye computed Salmon Lake to be 
1,756 feet aboye tide. Carrying boat and baggage we marched imme- 
diately southward to Burnt Lake, where we agam launched our boat 
and passed down to a trail or carry. 

A good form of Burnt Lake was secured with the prismatic compass — 
readily used from the boat saying much valuable time. Again 
shouldering boat and knapsacks — the heayj transit in its box, being 
of itself a considerable load — we moved rapidly across the carry, and 
at dark stood on the banks of Beaver Kiver, having successfully 
crossed the region which I had proposed to map, through all obstacles, 
and reached the very spot on which I had intended to debouch. 
We were now upon the ground visited last season j(1872). The new 
guide — trapper — brought his boat; the oars dipped the water, and 
we swept down the dark and handsome river by night The long snow 
storm which had now been upon us for many days shortly commenced 
with violence again, and, bewildered, we groped on our way down the 
river, and late at night reached the familiar mouth of Twitchell Greek. 
Here, to our discomfort, we found all frozen, yet with ice too weak to 
hold us while crossing to the shore. The new guide feeling sure that 
Wardwell or Bound rond would be open, we passed down to it only to 
run suddenly, in the dark, upon the ice-sheet; the whirling snow 
hiding forest or shore from sight Efforts to land seemed futile. Pene- 
trated by the cold, we resolved not to pass the night in the boats, and 
in struggling to effect a landing, these were cut by the ice and 
quickly the water rose above our feet The water freezing in the 
leaks apparently saved us; and after struggles and diflBculties — the 
shivering of oars and paddles by the ice — we cut a passage through to 
the shore; and, though exhausted, made our way to the first tenanted 
log house on this side of the woods. Here we found only one person, 
an old hunter, who was somewhat bewildered at our arrival ; tne set- 
tlers on this side having concluded that we would not be able to get 
through to them during the winter. All the other occupants had 
gone out to the true settlements, and had taken with them their 
supplies, save sufficient for the trapper, though there was an unlim- 
ited amount of maple sugar. Before the fire we thawed the sheeted 
ice from our clothing, and soon found much needed rest in sleep. 

The Beaver River Lake region is comparatively level, and there being 
no commanding or bald mountains from which views of the numerous 
lakes could be had and angular measurements to them made, I had 
here designed taking some approximate or explorative measurements of 
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fhe position of unlocated waters, with the aid of signal tripod rockets 
observed on simultaneously with two transit instraments from the 
extremities of a lar^e base. The chest of rockets sent into this sta- 
tion, by way of Lewis county, in July, was at hand, and I determined 
to make a trial of the method. 

November 13. The guides report that the last battle with the ice 
has rendered our second boat altogether unserviceable. The heavy ice 
had broken or cut holes in the sides which had, fortunately for us, 
been closed with ice. The boat was therefore turned up side down and 
abandoned to the long dreary winter. Sending two men, in the trap- 
per's boat, back up the river to proceed with rockets to signal stations 
at Burnt Lake and Salmon Lake, and one man to the next western 
settlement (No. 4), about 11 miles distant, with directions for rocket 
signaling at appointed intervals in the evening, we devoted our time 
to writing up note^ and work on reconnaissance maps. We watched 
the clouds at evening with interest, and as they had risen to a con- 
siderable height and no longer hung down covering the mountain tops, 
we had strong hope that the rocket work would be executed success- 
fully. As it grew dark we set up and leveled the theodolite ; clearing 
a place in the snow for our rocket work ; and, adjusting the instrument 
awaited by lantern light, the appearance of the rockets. At 8 P. h. a 
rocket was seen to ascend from Burnt Lake, but immediately after- 
ward it commenced to snow again, and we were compelled to put up 
the instrument — the storm hiding every thing from view. 

The applicability of this method of rocket reconnaissance to the pre- 
liminary exploration for the position of lakes in a level country was 
now proved. Winter, however, was no time for this work, which 
would require, on the part of those at the lakes, the rudest sort of out- 
door wilderness life. Its further application was therefore postponed 
till summer. 

The man sent to No. 4 returned at night with five pounds of coarse 
fionr; all the provisions he could procure. 

November 14 While awaiting the return of the guides, a careful 
hypsometrical measurement of the Stillwater level above tide was 
made ; and the computation based upon over seventy readings of the 
different instruments, and compared with the Dudley Observatory, 
and Oswego and Burlington, affords as height of Stillwater 1,656 feet 
above tide level It was very cold, the thermometer at one time 
descending to 16° Fah. This work was continued until 2 p. m. when 
the guides returning by land, signaled by rifle shots for a boat to bring 
them across the stream. The storm last night had increased the 
depth of the snow ; and the guides endeavored to dissuade me from fur- 
ther work, and urged a retreat to the settlements of Lewis county, and 
to Lowville, whence we might reach Lake Ghamplain again by rail. 
On questioning our hunter host, I found that the ice in the mud hoUs 
rendered the way out impassable to horses; that it would take at least 
a day to ^o after them, and that he felt sure no horse would at any rate, 
be risked for such work, till every thing was frozen solid ; when in all 
probability the snow would be waist deep, and then a roadway would 
nave to be dug through it for 12 or 13 miles at least. After a short calcu- 
lation of the number of days required to proceed to our station at Long 
Lake, Hamilton county (which was our destination), by the lon^ detour 
via Lowville, I conduaed not to change the route of march originally 
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Belectedy but to proceed and execute the work I had laid out, even if 
it became necessary to march through the deep snow the whole width 
across the wilderness to Long Lake. Our provisions were again at the 
lowest ebb ; and though there were plenty of deer in the woods, there 
was so much fallen timber, that it was impossible for the guides to get 
near enough for a shot without alarming them. 

November 15. Three guides with packs (one load being the transit) 
set out on a preliminary march to a point four miles eastward, where 
they left the oaggage, and procured some provision from stock laid in 
by our Red-Horse Chain trapper-guide, for his own use in the winter^ 
They descended the river by boat, and stated that some of the ice had 
broken away, and that it might be possible to move the baggage by boat 
to the little rapids. The snow was getting so deep and was so steadily 
fisJling and increasing, that it was deemed unsafe to start back into the 
woods without at least one pair of snow-shoes, to enable us to send 
one out for help in case we should be snow bound. Our hunter-host^ 
therefore, busiea himself with the construction of the snow-shoe bows, 
while the pack-carriers were directed to keep a lookout for venison, aa 
we should need a deer skin for the snow-shoe stringing. A sled was 
also contemplated, but it was found impossible to £*aw any thing 
l^rough the loose deep snow. The packmen returned at night with- 
out deer or deer skin. The weather is too severe to execute any 
topographical work, and we must devoto our energies to crossing the 
wilderness and ^ettine out of it. 

On the morninff of November 16, we commenced the march east- 
ward across the desolate winterbound wilderness. Two of the men 
proceeded with the rest of the baggage by boat, while accompanied by 
one guide and the assistant, I set out on foot We carried the two large 
barometers carefully in their leathern cases. The snow was above'our 
knees, and the walking tiresome. About two miles from Twitehell 
Greek we came upon tue track of a large panther or cougar, and as 
from the crookedness of the river we should be far in advance of the 
boat party, and have time to spare, we resolved to chase and endeavor 
to destroy this monster. Taking the trail we at length drove him 
from his bed and pursued him on the run for a mile or two, when he 
dtruck away southward, leading us so far from our course that we 
were compelled, though reluctantly, to abandon him. We saw, also, 
the tracks of two other large panthers, and of a larse bear during the 
day. Resuming our march, we reached the rapids, where we met 
another trapper, and engaged him to assist us. The boat party did 
not get in till after dark, by lantern light 

November 17. This was the second day of our march. Albany and 
Smith's Lakes were frozen ; we shouldered our knapsacks ; again bid 
farewell to boate, and pushed on into the woods. (Crossing Thayer 
Pond on the ice, which cracked beneath us as we marched, we toiled 
on through the deep snow all day, and about dark reached Beach's 
Lake, where we remained that ni^ht This deep lake was found open 
and I determined to remain one day and take ite altitude. 

November 18. The two Beaver River trappers were paid off, and 
returned. The other guides wei^ directed to carry two loads of bag- 
gage forward to Raquette Lake and to return to us the same night. 
It was bitterly cold, the temperature being as low as twelve degrees 
below the freezing poiut Fah. The atmospneric pressure was deoreas-^ 
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ixig> the hourly fall of colnmn being •046. The first compiifca- 
tion of this measurement gave us much surprise. Our obsenrationSy 
when subsequently compart with the synchronous data of the Dudley 
Observatory, would have indicated that this lake had a very remark- 
able oleyation. This was so much in excess of what I had anticipated 
that a long and careful scrutiny of all the data has been made. As 
hereafter more especially described under the head of Hypsometry, the 
height was, on March 30, 1874, finally computed by the exactly 
synchronous data of the United States signal service stations at 
Oswego, N. Y., and Burlington, Vt ; from which I obtain 1,877 feet as 
the mean altitude of Beach's Lake above tide level. It has never been 
previously measured, and I hope, before the publication of the map, to 
be able to again measure it, naving observations taken at the same 
time at Baquette Lake as a near lower station. The ^ides dispatched 
to Baquette did not return till late, having found the snow much 
deeper and the march laborious. 

November 19. We bade adieu to Beach's Lake, and shouldering 
the remainder of the baggage, marched to Baquette Lake. Noticed 
the tracks of a very large oear in the snow. Though the signs of deer 
were abundant, we were unable to secure one for f^, and the march- 
ing through snow over our knees, had become so exhausting as, with 
the failure of provisions, to make matters look serious acain. Finding 
some flour in the building — now vacant — near the outlet of Baquette, 
we were reassured. 

November 20 was devoted to barometrical leveling on Baquette 
Laka The barometer was set upon the frozen surface of the lake and 
continuous observations taken. From the mean of these observations, 
directly compared with the synchronous observations recorded at the 
Dudley Observatory, 1 have computed the height of Baquette Lake at 
1,765^>[^ feet above tide leveL Bj a computation based on the United 
States signal service observations — entirely independent of the other 
— simultaneously taken at Oswego on Ijake Ontario, and at Burling- 
ton, on Lake Champlain, and reduced to sea level, I find the height to 
be 1,767-]^. This last determination is based on a single observation 
of the thirty-five which we took at Baquette Lake ; a single reading 
exactly corresponding with single readings takken at Burlington and 
Oswego. 

It is interesting to find work based upon such distant stations so 
nearly agreeing. Had there not been the greatest accuracy in obser- 
vation at Burlington, Oswego and the Dudley Observatory, the results 
would have been very diifferent. 

During the day I made a reconnaissance of the shore of the Lake, 
hoping to find the ice midway sufiicientlv strong for the measurement 
of a base line. It cracked and snappea, however, under my feet at 
every point where I attempted to cross and it was evidently unsafe to 
undertake the work. It had ceased to snow, and the prospect open- 
ing beyond a beautiful winter scene was disclosed. The broad lake 
stretched away southward in one wide ice sheet, white, desert and 
Bilent, yet b:'oken picturesquely by dark headlands and points — swarthy 
with dense evergreen forest. Far beyond, ranges of mountains ex- 
tended, frosty and still — dimly azure tinged; no smoke from hut or 
house was visible — no creature seen ; not even a bird in air. The 
howl of a wolf would have lessened the solitude. 
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While we were bnsy at Baqnette Lake, the guides, in accordance wifh 
mj orders, had set out in different directions, one goin^ back several 
miles to bring up the theodolite (which we had been obliged to leare 
behind in the snow, covered with rabber ponchos), and the other set- 
ting oat down the rude wilderness road to Lon^ Lake, now only a day's 
march distant, for assistance, and a team and sled, if procnrable at the 
settlements. The snow here was not so dense as it had been further 
west, and bein^ only from twenty inches to two feet in depth, w© 
thought it possible that a team might be brought in for the baggage. 
The man who was sent back, westward, on our trail, for the theodolite 
pack returned in the afternoon. 

November 21. I left a guide alone at Baguette Lake, in charge of 
the baggage; and with assistant — each carrying a barometer — set out 
on the march for Long Lake, determined if a team could not get 
through, to send in fresh guides or packmen to carry out the baggage. 

On our march, about 1 p. m., we had the pleasure of meeting the first 
team that we had seen for nearly two months. It was the relief, strug- 
gling in to our assistance. The strong, powerful horses dragged the 
ued ihrauah the snow, ploughing it to right and left, and made the 
walking better after it hSi passed. The march was, nevertheless^ 
extremely exhausting; we had no lunch, and, with our utmost 
efforts, it was dark when we reached Long Lake. Here we found the 
advance Ruide awaiting us, with preparations for our coming, made; 
and, comforted by warmth and plenty, we could think with satisfaction 
of our successful labors, and the completion of this arduous march 
across the wilderness in winter. 

It was near night on the 22d when the team with the baggage, and 
the last man, reached us. Meanwhile we had ascertained that Lon^ 
Lake, like other lakes, was so frozen over as to be impassable to boats; 
yet the ice, covered deeply and protected by the snow, was not strong 
enough to hold a man. Our most important material, field books 
used in the previous expeditions, etc., were in the trunks at Bartletfs, 
inclosed by the frozen lakes, and in order to reach them, and to return 
the guides to the starting point, I resolved to take team and drive out 
to the true settlements ; thence northward to Elizabeth town, and then 
westward again over the Keene Mountain to Martin's, on the Lower 
Saranac. 

November 23d. The sleighing was good, the drawing of timber by 
lumbermen on some parts of the road making it excellent, and we were 
upon the way before sunrise. By steady driving we reached North Hud- 
son the same night, a few hours after dark. During the night more snow 
fell, and the morning of the 24th showed that the storm still con- 
tinued. We were again early upon the road, but the snow was so deep 
that the sleigh ploughed its path through an apparently unbroken 
way. We, however, reached Elizabethtown early in the evening. 

November 2r5th found us on our way to the Saranac Lake, and after 
a long and tedious drive over the Keene Mountains and North Elba we 
reached Harrietstown, and at 8 P. M. Martin's, from which, fifty days 
before, we had set out in our boats for the labors of the Third Division, 
We had made a circuit of the wildest portion of the woods ; we had 
executed the work nearly as anticipated ; and our general course of ex- 
ploration, as originally planned, had been rigidly and successfully 
adhered to. Thac we were all there together again, without the loss 
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of a life, after the many precarious positions the early and severe ^nn- 
ter had brought upon us ; that some one of us was not now lying 
shrouded in ice near the good boats we had left in the remote, desolate 
foresty was a cause for rendering thanks to the All Seeing Froyi« 
denoe that had protected us. 

November 26. The Saranao Lakes were in the same unfortunate 
condition as those that had occasioned the misfortune to our boats in 
the Beaver River country; they were not open, and notwithstanding a 
temperature of two degrees below zero rah. (34** below zero, centi- 
graiie), tiie deep snow upon the ice prevented the water from freezing. 
The assistant and guides were sent down the eastern side of the lake 
to proceed to Bartletf s and bring out the trunk, or at least the field 
books and records. 

November 27th I devoted to the barometrical measurement of the 
altitude of the Lower Saranac Lake. The observations were continued 
£rom 9 A. H. to 5 p.k. At sunrise the temperature stood at a little below 
zero Fah., and at midday the temperature of the air was only + 10°5, Fah., 
while at sundown it soon fell below zero again. After long and tedious 
computations in which the synchronous observations at Burlington, 
Oswego, and the Dudley Observatory were in turn used as data for 
lower station — first separately and then together at different hours — 
I have found the mean height of the lower Saranao Lake, at Martin's, 
to be 1,524^ ^^^^ above tide level. 

Lower Saranao Lake 1,55&]^ feet above tide. 

Bound Lake 1,576-^ « « ** 

Upper Saranao Lake 1,605-jW " " " 

These are separate, unconnected results, the exact difference of level 
between these lakes being yet undetermined. 

About dark, on the evening of the 27th, the assistant and guides came 
in from Bartlett's, exhausted and almost frozen, their clothing and 
beards covered with ice. They had been able to brin^ only a portion 
of the baggage, drawing one trunk on a hand sled by long ropes across 
Sound Lake — the ice cracking beneath them and the sled sometimes 
cutting through. The river between the lakes was open, and they put 
sled and baggage into a boat brought up for the purpose, but were com- 
pelled to take to the ice again on the Lower Saranac, which, however, 
was found Very thin and hazardous. The feet of the assistant were 
slightly frost bitten. Paying off the ^ides who had been with us so 
long, we were busy till after midnight m packing and boxing the bag- 
gage, instruments and camp equipage, proposing to set out for Lake 
Champlain on the morrow. 

On November 28 we left the Saranacs, and the sleighing being 
good, reached Elizabethtown, Essex county, the same nigh^ whence we 
proceeded on the 29th by sleigh to Port Henry. 

When, nearly two months before, I had set out upon the work of 
the third division, I had determined, last of all, to return to this place 
and finish the measurements of Grown Point, which for lack of U. S 
Coast Survey data we were unable to finish in July. The thirtieth was 
Sunday and very cold. On December 1st we took the transit, eta 
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and drove to Grown Point The day was occupied with measnrements 
from the Light-House tower, and from the extremity of the carefully 
measured base-line of the TJ. S. C. S., having another coast survey 
station as zero to replace the Barber Point Light-House, which 
was still invisible. The measured base-line, which we were now able 
to use for the first time, was of great value, and permitted us to adjust 
the theodolite directly over the cross-cut in the metal, sunk by them 
in the rock at this station. While engaged in the work here we were 
annoyed about sunset, by the re-commencement of the snow storm in 
the west, which seemed to us to be the same as that which had been 
upon us for the last twenty days. However, as it began to obscure 
the sun we were gratified to behold an inimitable prismatic bow sur- 
rounding the image of the sun, and apparently not more distant than 
Bulwagga Mountain, some two miles west of u& The theodolite was 
turned upon it, and its greatest diameter — immediately measured — 
was found to be 46^ 40'. The brilliancy of its colors znade it nnuB- 
uaUy interesting. 

On December 2, angular measurements firom a coast survey station 
in Port Henry, perfected our design, and completed the field work of 
the survey for 1873. 

On the dd of December, we left Port Henry and returned to Albany* 
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GENERAL SUMMARY OF RESULTS 

With deductions, remarks and suggestions, upon matters relating to 
the region under survey, noted during the progress of the work: of 
the physical capabilities of the wilderness region; of its true actual, 
relative and possible value to the State; together with eaplanations in 
regard to the great land patents, to previous surveys, and to the 
methods of work adopted in the present survey* 



In a report, rendered so soon after the conclusion of field work, it is 
impoBsibie to giye more than an outline of all the results, and eyen 
incessant and continued industry during the time at command, will 
not render it possible to compute and place in proper form for publica- 
tion, more than a portion of tne measurements made. The limited time 
and assistance ayailable, haye rendered it necessary to select some por- 
tion of the work for present i)ublication in tables, and preference has 
been giyen to the obseryed altitudes, which are attached with data and 
results of calculation, in the appendix. 

If desired, the trigonometrical work will also be tabulated as the 
computations progress, and hereafter laid before the legislature. 

Tne following chapters on hypsometry, hydrography, boundaries, 
triangulation, reconnaissance maps, and the conclusion refer to the 
more extraordinary results of the suryey. Special subjects, the descrip- 
tion of the illustrations, with the tables, etc., will be found in the 
Appendix. 

[Sen. Doc No. 98.] 10 
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HYPSOMETRY. 



The present adyanced oondition of geomphical and ffeodetioal aor- 
Teying may be said, indeed, to have creat^ the Bcienoe of hypsometry : 
for the modern fi^eographer is unsatisfied with the mere latitude and 
longitude of a pTace, and demands an additional, vertical, co-ordinate; 
its altitude above the level of the sea; before he will allow that Uie 
physical relations of the place to the rest of the world have been 
properly and fully determined; and for this purpose in reconnaiB- 
sances and explorations, the mercurial mountain barometer is without 
a peer. 

J^everthelesSy the obiect of the measurement of mountain heights, 
and of altitudes generally, is not apparent to those unacquainted with 
higher surveying, to whom the question of difference of level must 
always appear obscure, unless brought practically before them, as in 
the selection of a route for a roadway, over mountains where the most 
easy grades or inclines are sought^ and the cost of transportation, 
becomes directly proportionate to the difference of level to be overcome, 
rendering the road more or less difficult. 

In m^em meteorology, altitudes have daily to be taken into 
account, and proper allowance computed, before the weather proba- 
bilities can be ascertained, and the question of chance of storm on land 
or sea discovered. 

Every determination of latitude with sextant and artificial horizon 
has to be corrected for the height of the barometer, etc., before the true 
latitude is known. In short, in a geodetical survey the greatest errors 
would arise if the altitudes were neglected ; and without a system of 
checks by one method upon another, the survey of several thousand 
square miles of territory would be little else than guess-work. By our 
careful determination of altitudes, the truth in regard to the region is 
fixed upon paper; and the meteorologist has at his hand the data for 
his problems ; the railroad projector, as though among the mountains 
themselves, can trace on the map the course of his projected railroad ; 
the statesman can select the most favorable passes for great state 
improvements of canals, of water supply of cities, or of great high- 
ways; and the engineer and surveyor who is directed to lay out these 
works, will ascend to some mountain summit, and there, in the heart 
of the wilderness, near his work, find the datum which he must other- 
wise have obtained by a long and laborious series of levels from tide 
level, step by step, wifii telesoope and target. 
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Of the value and effect of altitudes in agriculture I have already 
spoken briefly in the introduction. There is hardly a portion of the 
State in which there is not a difference in the estimated value of moun- 
tain and lowland farms; or a county containing elevated hills or 
mountains in which the inhabitants have not observed a difference 
in climate, even though slight, between mountain top and moun- 
tain foot. In our neighbor State, Pennsylvania, remarkable dif- 
ferences of temperature arising from altitude are recorded ; for in the 
lowlands of that State the temperature of the air at midsummer has 
been known to exceed blood heat, and the approach of frost may be 
delayed till the winter months ; while in the highlands during a com- 
paratively cool summer, there is not a month free from frost 

This oifference of climate through altitude is one of the ^at 
world wide powers in meteorology, and extends its influence over both 
the hills at the sea co^t, and the gigantic mountain ranges of the 
Andes and the Himalaya. 

In continuing the investi^tion of the value of altitudes in agricul- 
ture for this Adirondack region, I have made a careful analysis of the 
ehanges of climate attributable to difference of latitude along the 
meridians passing the eastern side of the wilderness. In order to 
accomplish this, it became necessary to examine into and collect from 
the records, the meteorological facts which are recorded, and from them 
evolve the desired information. For this purpose the only data are 
the statistics of the State agricultural reports and the meteorological 
records of the State academies as rendered to the Begents of the 
Universily. 

The State agricultural records show that from New York to Albany, 
(a difference oi about two degrees of latitude,) the approach of spring 
is delayed, on an average, one week ; and we are also assured that the 
first killing frost of early winter appears in St Lawrence county thirty- 
four days before it reaches New York city, or the western end of Long 
Island. (Which is equivalent in latitude to about four degrees.) This 
is of preliminary interest, showing the general difference in climate 
between the extreme southerly, the midway, and the northern portions 
of the State, directly owing to their difference in latitude ; all these 
stations being at or near sea level. 

The vast, trough-like, though irregular, valley which extends nearly 
along the meridian from Albany, on the Hudson, to Plattsburgh, 
at the northern extremity of Lake Champlain, forms the eastern limit 
or boundary of the Adirondack region ; and the difference of climate 
between its northern and southern terminus may be adopted as the 
local variation or change attributable to the difference of latitude. 
To abbreviate the analytical examination of this question, I will limit 
it to a comparison of temperatures between the stations mentioned. 
For this purpose we have the meteorological data of the academies at 
Albany and Plattsburgh during a series of years ; the two stations 
being at nearly the same altitude above tide level. 

Albany Academy Lat N. 42** 31'. Long. W. 73^ 44' G. 

Plattsburgh Academy Lat N. 44^ 42'. Long. W. 73** 26' G. 

Difference in latitude 2^ 11', A in time 1 m. 17 sec 

!E!ach station above tide about 130 feet 
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The following table shows the difference between the mean temperature 
of the monttis of the year 1851 at the several stations. ' 



A. B. 18S1. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


SepL 


Oct. 


Not. 


Deo. 


AlbEny 


26.63 


80.86 


87JS1 


46.87 


67.19 


64.86 


704B 


67.S6 


68J80 


68.16 


86.02 


88J2 






Plattsburgh 


18.07 


2aTr 


80.96 


41.09 


68.85 


61JS8 


67X7 


66.18 


eOJBO 


48.82 


80JB5 


18U» 


A 


-7.48 


-ej» 


-tM 


-4.68 


-3.64 


-2.88 


-8J96 


-2.06 


-8.00 


-«4» 


-6J7 


-ua 



Temperature in Fahrenheit Degrees. 
The mean differenoe for the year, 4^71 Fah. 

The MEAjf Aknual Diffbbencb in Tbmpeeatubb Bbtwxbv 
Albany and PLATisBURGHy fob a Tsbm of about Ten YeabSi 

IS EQUiyALENT TO 4''. 41 FaH. 

[It is well to bear in mind that the open water of Lake Ohamplain, 
at Plattsburgh, mnet moderate the cold of antumn and early win- 
ter at that station, to a greater extent than the Hudson can aflTect 
the temperature at Albany ; but this does not greatly influence Uie 
mean temperature, for the ice lingers on l4ike Ghamplain late in the 
spring, cooling the air.] 

If we assume, on the basis of this analysis, that for two degrees of 
north latitude along the yast upper Hudson and Lake Ghamplain 
Talleys, there is a mean annual decrease of temperature of 4^ Fah. 
thermometer, we have for this locality a minus difference of two 
degrees of temperature lor one degree of north latitude I The most 
careful re-examination of the data leads only to the same result In 
order to make a comparison of practical value to agriculturists, we 
have next to determine the local decrease of heat for increase of altitude. 

Every one is aware of the uniform decrease of temperature as we 
ascend into the atmosphere. As the preceding analysis has made it 
evident that along two degrees of latituae there is for this Adirondack 
region a decrease of heat equal to 4° Fah. (or 1° Lat. to 2° PahJ, it 
becomes apparent that for every decrease of 2® of temperature, Fah- 
renheit, as we ascend from sea level, we have reached a region having 
the mean temperature, if not the mean climate, of the country which 
is one degree of latitude, or about sixty geographical miles further 
north. In short, that a decrease of two degrees of temperature, 
Fahrenheit, by altitude, is equivalent to one decree of north latitude. 
The proportion of decrease of temperature to leet of altitude, there- 
fore, only remains to be ascertained in order to enable us to estimate 
the difference of climate at different altitudes. 

This proportion varies in different localities. In South America 
Humboldt found that it was V cent. (==1**«8 Fah.) for every 191 
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metres (626i^ feet) in the mountains^ or 243^ metres (798^ feet) 
on the plains. [Also ; 1^ Fah. = 348 feet in mountains^ or 443 feet on 
plains.] In Hindostan, among the mountains of northern India, 
the observations give nearly the same figures, and analogous results 
have been obtained among some of the mountain ranges of the 
United States. There are certain niceties which enter into this ques- 
tion ; the temporary temperature changing with the yariation of 
atmospheric pressure shown by the barometer, the rule of decrease of 
temperature being modified at great altitudes, etc. : but these are 
matters for which there is no present space for discussion ; the greatest 
altitudes in the Adirondack region out little exceeding 5,000 feet» 
!From aeronautical investigations, under the auspices of the British 
Association for the Advancement of Science, it was estimated that 
near London an ascent of 5,000 feet was equal, with clear sky, to a 
decrease of 1^ Fah. to each 239 feet of elevation ; or with clouded 
sky to a decrease of 1^ Fah. to each 271 feet of elevation. The mean 
would be about 250 feet to 1** Fah. decrease of warmth, or a differ- 
ence of minus 20° for 5,000 feet of elevation. The observations of 
Yon Humboldt, however, indicate a change of about 1° Fah. for 
every 400 feet of elevation ; but his observations were taken within 
the torrid zone and far inland. 

For a further elucidation of the problem I turn to our own observa- 
tions, comparing them with the records of the nearest United States 
Signal Service Station on Lake Ohamplain, at Burlington, Yermont^ 
which is visible from some of the mountains below mentioned. A 
few examples only, however, can be given. 

Mt Marcy, August 24, 1873 ; elevation, 5,402 feet, or about 5,200 
fSdet above Burlin^n station. 

/^ = 19° =s (colder on the mountain). 

Mi Haystack (about 5,006 feet), August 26. 

Q AA « t^ i Burlington, temp, of air 64°. 
».UU P. M. ^ jj^ Haystack, « " 47°.« 

A SB 16°.' (colder on the mountain).. 

A = 17°.' (colder on the mountain)* 

Mi Maclntyre (about 5,201 feet), September 3. 

12 n. i Burlington, 66° ■ Fah. ) q. . j^ 

^^ ^ ] Mt MaoIntyre,49°.0 " f ^^^ ^^ ^^^ 

A =» 16° Fah. (colder on the mountain). 
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Same {same date), in afternoon. 

Burlington, 71*" Pah. ) r..^ ^. , , 
Mt Miclntyre, 66*' - f Clear and cold. 



A =17° Fah. (colder on the mountain). 

The mean difference of temperature upon these exceptionably favor- 
able days and times of observation, equals 16** '8 Pah. The differ- 
ence of longitude between these stations is only equivalent to two or 
three minutes of time. 

If we assume the mean difference of latitude of these moun- 
tain tops from the parallel of Burlington to be 20' or one-third of a 
degree, this mean difference of temperature will require correction 
for that difference of latitude, equivalent to — 0*6 of a degree Fah., 
and 16** -8 — 0**. 6 = 16'. 2 Fah. = the true difference of temperature 
between these mountain tops and the approximate sea level in the 
same latitude, offsetting the height of the lower station (about 200 
feet) against the few hundred feet by which the mean heignt of these 
mountains exceeds 5,000 feet, we have approximately A 16** Fah. =^ 
6,000 feet altitude, or 1,000 feet altitude equals 3** -2 Fah., which being 
a result obtained (luring summer and autumn, is probably two or three 
degrees less than the annual mean which the severity of winter on the 
mountains would create. Whence we perceive that Mt. Marcy, with a 
height of 5,402 /cc^, might be assumed to have for each 1-6 th of its 
altitude a difference of temperature equivalent to 4* Fah., or for 
whole height = 20% and being the loftiest peak of the range, this 
should be, of course, the greatest difference of temperature by alti- 
tude possible in the State. If so great a difference in relation 
to heat is found to exist during summer, what must it be in 
mid-winter when the bitter arctic cold penetrates into the very 
rock of the peaks I Receiving less heat in summer than the low- 
lands, and consequently having less to radiate in winter to moder- 
ate the cold, it seems to me that the difference of temperature for 
altitude must increase in winter, and it is this question which I hope 
in some measure to solve by the recording thermometer left npon 
the summit of Mt. Marcy. 

To recapitulate: it has been shown that — 

Along the meriJian between Albany and Plattsburgh the mean 
difference of temperature, owin^ to difference of latitude, is =» 4^.41 
Fah. Also, that for this locality one degree of north latitude is 
equivalent to a mean decrease of temperature = 2** Fah. Also, that 
for the crest of the Adirondacks (6,402 feet), by my observations, 
we have a mean decrease of temperature, owing to altitude^ probably 
equivalent to 20*" Fah. Also, that in regard to the influence of altitude, 
our observations here indicate that even in summer a decrease of heat for 
each thousand feet of ascent, is equivalent to 3°-^ Fah. Every indica- 
tion points to a still greater difference; and I am led to suspect that 
had we the mean temperature of the whole year at altitudes of from 
one to Ave thousand feet among the mountains, the rough difference 
between the temperature at these mountain stations and the tempera- 
ture at sea level m the same latitude and vicinity, would be 1,000 
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feet altitude = 4^ Fah. temperature.* Assuming this to 

be the true mean difference^ we are brought to the startling conclusion 
that 1,000 feet of elevation is, in this region at least, equid to two 
degrees of north latitude! For instance — more simply — that it is 
two degrees Fah. colder one step of latitude north and four degrees 
Fah. colder 1,000 feet up in the airl 

Now if A 2^ Fah. is equal to one degree of north latitude, a 
minus A 20° Fah. (for altitude Mt. Marcy) must be equal to ten 
de^ees of north latitude along the eastern oorder of the wilderness. 

Mt Marcy, therefore, near latitude north 44°, haying an altitude of 
5,402 feet above tide, should (if the conditions remain the same along 
a line northward) have the mean temperature and local climate for 
its summit equal to north latitude 54°, or about the latitude of the 
Esquimaux ffi'Vuck-to^ke inlet in Labrador, on the coast of the ice- 
berg sea ! From long acquaintance with the summit of this peak, of 
its peculiar alpine flora^ etc., I am able to prove that it actually pos- 
sesses such a climate. 

Nevertheless, in a region like the Adirondack, the difference of the 
mean temperature in the mountains, from the mean temperature of the 
lowlands, does not render apparent those occasional severities of cold, 
which even at midsummer suddenly sweep down from the north and 
settle — perhaps only for the ni^ht — over the region ; on highlands 
conquering and killing with their frost all tender vegetation, leaving 
fields, which but the day before were full of promise, now blighted 
and withering desolations. Such frosts are more potent in hindering 
agriculture than the lowness of mean temperature, and must always 
render these uplands a repulse to settlements for farming. 

Thus, from the rich and extensive farms of the Mohawk, and the 
Hudson ; of the broad and fertile plains bordering Lake Ghamnlain, the 
equally rich and productive lowlands of St Lawrence, Jefferson^ 
Lewis and Herkimer counties ; we ascend, step by step, one long slope 
upward into a wilderness, whose altitude is its great impediment to 
agricultural growth. 

By a reference to the accompanying table of altitudes,f as determined 
by our barometrical measurements, the farmer or purchaser of farming 
lands upon the margin of the wilderness, will be able to tell by exam- 
ination of the map tne elevation of the lands offered him for sale, and 
their value for agricultural purposes, and thus the practical value of 
the mountain barometer in agriculture, through the neights found by 
it, becomes at once apparent. 

For practical purposes I may state that even upon good lands in 
this region 

Corn (maize) cannot be profitably cultivated at an altitude of 1,500 
feet above the sea. 

Buckwheat must be looked to, for fear of early frosts at 1,000 feet 
above the sea. 

Oats are unprofitable at 2,000 feet above sea level, though growing 
very thriftily m some sheltered valleys at 1,600 feet 

• These remarks are of a local nature, relattnn solely to the Adlrondaok reirioii, havtoff 
DO application to the arreat elevated plains of the west, eto. —of Colorado or Wyoming— > 
where the isothemal lines and hjrgrometrical conditions are dilTerent, and where this 
branch of meteorological phenomena is greatly modified by the peooUar physical features 
of the great ^ains and the Bocky Mountains. 

f See page 87. 
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Potatoes are not known to have been profitably CTown over 2,500 
feet above the sea, though there are small sheltered localities where 
they might possibly be grown. 

darden vegetables have been frost bitten in July and August, on 
good lands, at 1,500 feet above sea level. 

These are my own personal observations ; the first, I believe, ever 
recorded upon this subject of the Adirondack region. Ouided by these 
suggestions, the investigator may, by a careful study of the final map 
and contour lines, obtain a good general idea of the slender agricultural 
capabilities of this wilderness and its settlements. 

It would seem advisable in all future assessments of farming lands 
on the margin of this wilderness, that the question of altitude should 
be taken into account in the valuation by the assessor, in order that 
persons ownine^ elevated land, which aflfbrds them but little return, 
may be relieved of any excessive or undue taxation. 

In determining the altitudes throughout the region during this 
season, a vast number of hypsometrical observations were taken 
on the different instruments. In each barometrical observation the 
cistern of the instrument was first lowered by the cistern screw, then 
raised and brought to zero, the vernier immediately adjusted, and the 
reading of the temperature of the barometer taken and of the exter- 
nal air thermometer, and afterward the reading by the vernier 
recorded in the field book. The hypsometrical field books were pre- 
pared under my directions in the following printed forms, which 
greatly aided the observers in recording the readings. 

The blank is filled with an actual observation. 



Summit of (BartUtt Mountain; on trail, August ^, 1^3- 



TDfB. 


BAROMBTBB. 


ATT. TUBR. 


DBT. THBB. 


TtTtifARira, 


3.1s ^' -A^- 


26,356' 


JC7 V P<^ 


31'^jFah. 


Gaining; uo 
win£ 



Over eight thousand seven hundred (8,700) observations were care- 
fully taken in the manner above described, at the different survey 
stations for barometrical leveling during the year. 

I cannot here refrain from calling attention to hardships and labor 
encountered in this branch of the service, in the field work of the 
second and third divisions. Youn^ men ardent to engage upon this 
survey, in order to participate in discoveries and adventures — which 
at distance seem to them to have irresistible fascinations — have felt 
aggrieved at my refusal to accept their services even in this department 
Tney cannot be aware that tnose who are unaccustomed to labor in 
the wilderness., can afford but little ^^ assistance " upon a survey ; but 
instead, by illness, timidity, exhaustion, and lack of tenacity and 
experience they would become a clo^ and a burden upon the work. It 
is only those who have an actual interest in persistent, even though 
tedious, scientific labors, that experience enjoyment in the midst of 
such hardships. Were they to behold the observer on barometer 
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at lower station at his work, npon his knees on the marshy shores 
of some dark, solitary, and lonesome lake of the wilderness, studi- 
ously and anxiously taking and recording — watch in hand — obser- 
vations on the instruments at interyals of five minutes*, from 
early dawn till the gloomy hour when the hoot of the owl tells the 
approach of night; &y after day alone at his station, companionless, 
and inclosed by the deep awful silence of the wilderness ; his lunch 
a crust of breaa, baked a week or ten days previously ; only at evening 
rejoined by his tired associates in labor who have been as busily 
engaged at some other distant lake or station; they would neither envy 
nor covet his employment. No. Kneeling in tne wet moss of the 
woods day by day, keenly watching each oscillation of the quicksilver; 
now prostrate on the moss peering through the glass walls of the 
cistern, and by slow motion of the screw bringing the gleaming pool of 
mercury to the zero point — eyes strained by dim light of the forest — 
reflecting with one hand a trifle of li^ht across and through the tube, 
while with the other hand the vernier is nicely adjusted; bating his 
breath through fear of raisins the temperature of the thermometer 
which he quicklv reads; the labors of the hypsometer are arduous. 

He must each day, at close of work, put up his instruments with 
care, and carrying them as cautiously as one whose pockets are fllled 
with eg^s, make his way to camp through thickets and over rocks and 
fallen timber, where evening shadows make each step a snare. In 
camp he must bestow these instruments where by no possibility, axe, 
tree, or limb may be thrown against them in the cutting of night wood 
by the guides ; and he must have care, if he bestow them within the 
shanty, that some tired individual does not drop himself to rest directly 
upon them. The field-work is in the summer season sufficiently labor- 
ious ; but when, as on the third division, it was continued amidst the 
snows of winter it became painful and even dangerous; only an 
intense desire to complete the survey this season and to avail myself of 
all opportunities for measurement, induced the continuance or work. 
Half reclining in the snow on the frozen surface of some lake — the 
temperature 10® or 20** below freezing — penetrated by the cold ; hand- 
ling the chilly metal of the instruments with fingers benumbed ; with 
aching feet encased in boots recently wet in crossing some rapids, and 
now frozen hard as boards; deprived of the luxury of a fire which 
might affect the temperature of air near the instruments — the 
hypsometer who continues his labors in the winter must indeed have 
the success of his work at heart. 

The eight thousand seven hundred hjpsometrical observations thus 
made in the field form the basis from whicn the altitudes have been com- 
puted. For the determination of the altitude of " lower stations " in 
the interior of the wilderness, as bench marks for subsequent work, 
long and continuous series of observations were taken by the assist- 
ants placed at these midway stations, and by the exactly synchronous 
observations, principally of the Dudley Observatory, at Albany, their 
altitude above sea level has been computed. In this manner stations 
for corrections, or of record of change of atmospheric pressure have 
been made at different points in the valleys, amid the peaks; and the 

* Only such longr series of observatloDs can Insure aocuraoy In measurement. This I 
haye proyed repeatedly, experimentally, during the past season, numerous single observa- 
tloDs being computed showing the fallacy of imperfect obsenrations. 

[Sen. Doc. No. 98.] 11 
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assistants have continned daring the progress of hjpsometrical work 
in the neighborhood, to take observations at appointed intervals. 

In order to make use of the whole of the short season at my dis- 
posal, the observations for determining the altitude of these mid- 
way bench marks proceeded at the same time with the other leveling; 
all the time in the field being devoted to the observations and meas- 
urements. At the close of the season, therefore, there was upon hand 
the whole mass of observations accumulated during the year ; form- 
ing two considerable volumes ; and it became necessary that I should 
personal! V arrange all this data and compute it into altitudes; no 
one besides myself understanding the scheme of the survey, or the 
intricate system of upper and lower and midway stations, of levels 
and of bench marks. 

Before the mean altitude of any of the lower stations could be com- 
puted, it was necessary to procure a complete series of hourly barom- ^ 
etrical and thermometrical observations at tide level during the season, 
which extended from July to December, 1873. For this purpose pre- 
vious arrangements with the Dudley Observatory, at Albany, had 
been made tnrough the kindness of the director. Professor George W. 
Hough, to whom I am also indebted for the supervision of the work 
of the copyist employed by me at the Observatory. 

Subsequently, in order to elucidate some important hypsometrical 
problems, copies of the records of the United States Signal Service 
Stations at Burlington, Vt., and Oswego, N. Y., were obtained through 
the courtesy of the Chief Signal OflBcer of the War Department, and 
my thanks are specially due to Capt H. W. Howgate for his courtesy and 
promptitude in furnishing the desired data, which have proved of the 
greatest importance, rendering visible certain remarkable local atmos- 
pheric fluctuations, before only suspected. 

With the aid of these observations reduced to sea level and 32° 
Fah., I have made an extended and careful examination by com- 
putations with our hypsometrical records — in this region, inter- 
mediate between those stations — and have obtained most inter- 
esting results. The center of this region I have found is often the 
axis of fluctuation; the swaying of the atmosphere, as shown by 
the barometerical observations, being most remarkable, and resem- 
bling the tiltings of a great circular plane having a small central 
axis attached, on which it is nicely balanced, but ever tilting and 
falling to the right or the left, as with the wind: now Tower- 
ing its rim eastward toward Burlington; now suddenly settling 
to the west toward Oswego ; and anon rolling southward and tipping 
toward the Dudley Observatory : at one time rendering some meridian 
of longitude the Ime of least atmospheric disturbance, and at another 
changing this to some parallel of latitude ; it is readily seen that the 
phenomenon is of the greatest importance in hypsometry. With a 
view to ascertain the existence, extent and constancy of this phe- 
nomenon, J have selected occasions where the stations in the interior 
of the wilderness have a known altitude, and have compared the 
observations taken (reduced to sea level) with the synchronous records 
east, west and south, of Burlington, Oswego and the Dudley Observa- 
tory. When, upon this comparison, there was found to be atmospheric 
disturbance at the Dudley Observatory, and at the same time a steady 
atmosphere at Burlington, Vt, and Oswego, N. Y. — and along the line 
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between them — the mean of the readings at these easterly and westerly 
stations was taken^ (if the wilderness station were abont midway 
between, say along near the Hamilton and Herkimer county lines,) 
and the altitude computed on this basis, the height resulting from the 
computation being almost exactly the known altitude. Where the 
wilderness locations were not midway, the greatest weight was given 
to the observations at the nearest station ; the difference between the 
readings of barometers and thermometers at Oswego and Burlington 
being divided by the number of miles distance, and this proportional 
difference being added to or subtracted from the readings of those 
signal service stations, as the conditions of the problems demanded. 
The results of my investigations are ; that the maxima and minima 
of atmospheric pressure do not always occur contemporaneously along 
the same longitude here ; and that an area of either high or low pres- 
sure does not constantly exist here; but rather that the atmospheric 
phenomena are much more complicated ; and that while both of these 
conditions do occur, they are occasionally superseded by a line of 
maxima or minima extending east and west along some parallel of 
latitude. The absolute necessity, therefore, of checks upon tne Dudley 
Observatory data, by Oswego and Burlington, are apparent. 

The observations at both the upper and lower field stations were 
uniformly computed directly with tne Dudley Observatory synchronous 
readings, and the difference of the height found by this " time obser- 
Tation for lower station from the true mean height of the lower 
station, was afterward added or subtracted as the case required. This 
method of computation shows first the height which would be 
obtained for a mountain by a direct comparison with the Dudley 
Observatory, and second the difference which the computation by the 
data of the near lower station, at the mountain foot, would give. In 
the tables of results of hypsometrical calculations, the reductions by 
*' time altitudes " of Panther Gorge are given at some length, during 
different days, and will suflSciently explain this matter. The import- 
ance of such near, lower stations for accuracy, is made evident bjr the 
differences shown; the local excess or depression being at times 
equivalent to GO or 70 feet, for which these near lower stations afford 
thieproper correction. 

Wheneyer, through necessity, the altitude of a station was directly 
computed with a distant station at sea level, a careful scrutiny of the 
records of the three Observatory stations mentioned was made, and the 
best data, (preferably the similar readings of two sea level stations 
against the nigh or low pressure reading of one alone,) were selected for 
the reduction. 

In my previous report, allusion was made to the method of meas- 
uring mountains with barometer without ascending them, their 
leyel being taken from the side of some superior mountain, and 
the altitude of the station computed as though it were the summit of 
the distant mountain, with certain additional corrections. The pecu- 
liarity of my method, however, was not fully explained. It consists in 
always accurately determining — by methods hereafter described — the 
distance from the station on the mountain side to the mountain sum- 
mit whose level has been found. Unless full and careful attention be 
glyen to this matter, the altitude obtained will be inaccurate and 
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worthless — except at inconsiderable distances — it being impossible to 
apply the proper corrections for the curvature of the earth and for 
atmospheric refraction. The rationale of this method ma^ be 
explained by reference to the Dlustration (plate 7), which is a sectional 
view of a few of the Adirondack peaks, and which were stations actu- 
ally used in this manner of leveling. 

tjpon M t. Marcy — in the illustration, plate 7 — we have stations a, b, 
and c ; which are apparently at the same level or height as the summit 
of the distant mountains a' b\ and c\ The vertical lines a, a, and a' 
a' ; b, b, and d', V being theoretically of the same length — it would 
seem at first sight, that if the vertical height b, b, were measured, the 
corresponding altitude b', b', from sea level would be made known. 
Now, as the upper horizontal line b to b' (the line of sight of the 
telescopic level) is really not a level but a right line, tangent to the 
curved level suriace of our globe, it leaves the surface of the earth at 
the station on Mt. Marcy, and constantly widens the distance between 
it and the curve of the earth as it advances. For this curvature of the 
earth from a straight line it is necessary to add a variable quantity in 
feet (or fractional parts thereof) in proportion to the distance of the 
object sighted upon. But it is not the curvature of the earth alone — 
lowering the object from our sight — that we have to deal with, the 
question is complicated by the action of the air which (by that same 
refraction which makes a straight stick appear crooked when half way 
in water) now raises the mountain sighted upon slightly higher in 
appearance to the eye. The value or effect of these influences will 
become more evident by an examination of the following table of cor- 
rections for curvature and refraction along such a ^ngent at sea 
level . 



MTTiKR. 


1 


6 


IS 


100 


Curvature of earth (+) 

Refraction of atmosphere (— ) 


...In feet 

4* 

• ■ • 

44 


+ 0.6670 
— 0.0058 


94.0120 
8.4803 


112.7880 
16.1033 


ffRO.OO 
062.86 


C. and R. oombined 


+ 0.5717 


a0.5617 


96.6197 


9717.14 







It will be seen that in 13 miles the curve of the earth has already 
fallen below the straight line of sight of the leveling telescope 112^^ 
feet, while the refraction of the atmosphere has, in the same distance, 
acted in the reverse direction apparently to the extent of 16^y\^ feet ; 
it being necessary, therefore, to add 9h-f^ feet to the measur^ alti- 
tude in order to obtain the true height of the distant mountain. This 
is sufficient to make it apparent that, even for rapid reconnaissance 
leveling, the distances must be known in order to obtain accurate results. 

My method has been for short distances, to carefully measure on the 
mountain side a base-line with steel tape, and from its extremities take 
the angular position of the object, afterward computing the distance. 
For very distant mountains an adaptation of tri-linear surveying has 
been employed. From the station of the barometer the angles between 
any three of the surroundinff peaks, whose positions I have before found 
trigonometrically, are measured, and after^rd by three-point problem 
(usually graphically upon the survey map) the distance is obtained and 
the proper allowance made for curvature and refraction. Now that we 
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haye so manj trigonometrically determined points thronghout the 
region the tri-linear method is foand not only the easiest, but the 
most accurate. Our last true or exact application of my method with 
steel line and sextant was that upon the side of Mt Dix (the upper 
horizontal line 6 to e on Plate 7) to NipJetop, e of the illustration. 
The military topographer in time ol war, will find the latter method 
the readiest for ascertaining his distance, unless he uses the prismatic 
telemeter ; which, however, is only reliable for short ranges. 

The practical application of this method to the work of the survey is 
well shown by the illustration, plate 16, which represents a survey party 
engaged in leveling observations with mountain barometers^ at the levets 
of the different peaks seen in the distance. At A is seen the transit, by 
which the horizontal angular distances between three of the distant 
peaks are measured in oraer to obtain the data for correction for cur- 
vature and refraction. Below, on the same mountain side at e, e, and 
e, are stations of barometers at the apparent levels of the peaks by 
the lines of sight level. 

At the foot of the mountain is the bark camp, and the assistant 
observing on barometer at lower station : a guide near by is cutting 
night wood for camp. 

The sight lines or lines of apparent level (e to e) are 

taken from points on the mountain side, which are really lower 
than the distant peaks ; for, following to the left the curve of the earth 

from the barometer station (h .... to h) it will be seen to descebd 

below the level of the peaks in proportion to their distance — the true 
level of the distant peaks bein^ the curved dotted line of equal height 
— above sea level, evidently considerably higher than the stations of their 
apparent leveL The effect of refraction is not shown in the illustration. 
In practice, the observer on barometer at the lower station takes observa- 
tions upon his instrument and the attached and detached thermometers 
every five minutes, and (whenever possible) similar observations are 
taken on the summit of the peak above the intermediate leveling sta- 
tions, affording both a lower and an upper station when well deter- 
mined. The observations, therefore, taken at any five minutes will be 
synchronous with those taken on the mountain sides, at leveling 
stations, or on the peak above ; they can then be computed as usual, 
by the upper or lower station records, and by Uie tri-linear measure- 
ments, the proper corrections for curvature, etc., made, and the true 
heiffht of the distant peak is found. 

Among the atmospheric phenomena which most attracted my atten- 
tion during the season, was an apparent excess of pressure and temper- 
ature in tne deep valleys and ravines, very notable at times in the 
Panther Gorge; a chasm walled in on one side by Mount Marcy, 
and on the other by Mt Haystack, and having a depth below 
those summits of about two thousand feet While I have given this 
matter much consideration ; the general work of the survey requiring 
my close attention; I am not yet prepared to place the result of 
investigation before the public It may, however, be said, that there 
is apparently in this deep chasm valley, a slightly denser atmosphere 
than its altitude would warrant us to suppose ; and my endeavor has 
been to ascertain whether this is a constant phenomenon. 

The experiments of Maskelyne at the Schichallion cliffs, demon- 
strated the existence of horizontal attraction, by the drawing of the 
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plummet in from the true vertical line toward the rock-mass ; and some 
indications in onr observations in the Panther Gorge and on the cliffs 
above tend to show at times a similar horizontal gravitation of the 
atmosphere toward those great, massive mountains; a sort of sur- 
reptitious packing away of a few pressures of atmosphere, in an attempt 
to fill with slightly denser air this Chasm-Gorge, which lies like a 
semi-vacuum between the immense granite mountain walls. 

Without, at this time, entering into a further discussion of this sub- 
ject, I will say that it would appear from our examination, that baro- 
metrical observations taken in such deep valleys, are more subject to 
irregular changes by '^ jumping," than on the mountain crests, and I 
have acquired a preference for upper stations (or upper bench marks) 
for corrections on open crests — when well determined — to lower 
stations in deep mountain-locked valleys. The effect of such local 
atmospheric disturbance in deep valleys, selected as lower stations in 
the barometrical measurement of mountains, cannot but be deleterious. 
It may be found necessary to make peculiar corrections for such 
stations; and it may be that in the investigation and search for the 
co-efficient of correction, a means may be found, by which the weight 
of the granite mountain masses inclosing a valley may be estimated 
indirectly from readings of the barometer, if this lateral or horizontal 
gravitation of the atmosphere exists as suspected. 

The results of the hypsometrical branch of our field-work are exten- 
sive and important We have now four volumes of records of obser- 
vations taken at different stations, everywhere at most important 
points in the wilderness. The heights of passes, of lake levels and 
of mountain peaks will be found in the accompanying table of alti- 
tudes ; which is a list of the more important points measured during 
this survey. Whenever, on the margins of the wilderness, or at the 
level of well known lakes, the datum of some explorative railroad line 
of levels has proved correct, I have accepted those measurements, and 
thus have saved time for leveling work in the less known sections. 
Nevertheless, were I to be assured of the continuance of this survey, 
with proper aid for any length of time, it would be my care to re-de- 
termine, and connect, as far as might be, all these levelings into one 
harmonious system. 

The consideration of the great mountains which have been this 
season for the first time measured, is deferred till the conclusion. 

The barometrical method of determining differences of level has, in 
these explorations, as in others, proved to be the only one available. 
The mercurial barometers have been solely relied upon in measure- 
ments, the aneroids of the very best construction proving unreliable. 
It should be kept in mind, however, that a few single observations do 
not constitute a determination of altitude, even if synchronous with 
a near lower station, and that only by a long series of simultaneous 
observations can exactness be approached. The greater number, 
therefore, of accurate observations of the instruments with favorable 
atmospheric conditions, the better the results. It is my opinion that 
the mountain heights are good determinations — to be yet tested, 
however, by the trigonometncal work — but the smaller differences 
between lakes or lowlands, where our measurements have been so far 
only explorative, may be slightly in error, though not more than the 
± quantity which Humboldt allows in all barometrical measurements. 
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PRELIMINARY HYPSOMETRIC AL RESULTS. 



TABLE 

Of heights above sea level of some of the important points in the 
Adirondack Wilderness; measured and computed by, or under the 
superintendence of Verplanck Colvin: 

Title. Heiffht above tide. 

Adirondack village (Main street) 1,836.40 feet 

Aiden Lair (upper hotel) 1,700.56 " 

Ampersand pond 2,078.80 " 

Ampersand mountain 3,432.62 " 

Andrew mountain 3,216.48 " 

Ausable pond (upper) 2,064.62 « 

Avalanche lake. 2,856.44 " 

Baldface mountain (No. 1) 3,903.60 " 

Bald mountain 2,302.35 " 

Bald Peak (Moriah) 2,120.06 " 

Balm of Gilead mountain (S. Mountain) 1,953 .47 " 

Bartlett mountain 3,715.31 " 

Basin mountain 4,905.54 '^ 

Beach's or BrandretVs lake 1,913.79 " 

Beaver Meadow pond (source Oswegatchie) 2 , 193 . 97 *' 

Bennett's pond 1,985.45 " 

Blue mountain 3,824.95 " 

Blue Mountain lake 1,821.81 " 

Bog lake 1,755.48 ** 

Boquet river (level) at Elizabethtown 496 . 13 " 

Boquet river (Upland valley) 2,425 .45 " 

Boreas pond (middle) approz 2,046.40 " 

Boreas pass (approx) 2,066.40 " 

Burnt mountain (No. 1) 2,121.56 " 

Calamity pond 2,712.17 " 

Camel's Hump mountain 8,548.38 " 

Camus pond 1,991.52 " 



88 Kepobt on the Topoobaphical Survey of the 

Title. Helg^ht aboye tide. 

Garaboo pass 3,662.54: feet 

Cat mountain (Oswegatchie) only approx 2,336 .40 " 

Cedar lakes 2,629.80 " 

Cellar riverfalls 2.135.09 '* 

Cedar river settlement 1,706.51 " 

Chain ponds (Bog R.) 1,736.74 " 

Chapel pond 1 , 551 . 21 " 

Charley pond (Beaver river) 1,752.58 " 

Clear lake (Eed Horse chain) 2,005.93 " 

Clear pond (North Elba) 2 , 159 . 49 « 

Clear pond (Long lake) 1,691.18 " 

Cobble hill 1,936.37 " 

Colden (Mount Colden) 4,753.14 « 

Colden (Lake Colden) 2,770.39 " 

Colvin lake 1,990.76 « 

Colvin (Mount) 4,142.00 « 

Cow-Horn pond 1,772.38 « 

Crain's mountain 3,289.17 « 

Cranberry lake (great) 1,540.93 ^ 

Crooked lake 2,022.47 ** 

Crystal lake 1,663.45 « 

Devil's Ear mountain 3,903.60 ** 

Discovery (Mount) 1 , 582 . 70 « 

Discovery (Little Mount) 1,375.50 ** 

Dix (Mount) 4,916.01 ** 

Dyke falls; crossing 2,788.82 « 

Elizabethtown (Station river level) 496 . 13 « 

Elk lake 2,052.76 " 

Elk pass 3,302.72 « 

Evergreen pond 1 ,980.11 " 

Fourth pond (Bog river) approx 1,756.40 ** 

Fairv ladder falls 3,111.00 " 

Giant of the Valley (mountain) 4,530.35 " 

Gothic mountain 4,744.15 ^' 
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Title. BeightaboTo tide. 

Oraves' mountain 2,345.29 feet. 

Graves' pond 1,796.98 « 

Grass pond 1,760.60 " 

Orasse river ford 1,462.54 " 

Gray peak (aneroid) 4,984.37 " 

Gray peak (by level, etc.) 4,902.64 " 

Great plains 1,637.99 « 

Gull lake 2,018.88 « 

Gullpond (Little) 1,907.84 « 

Harrington pond 1,779.68 " 

Haystack mountain 6,006.73 " 

Haystack mountain (little) , 4,854.71 ^* 

Henderson (Lake Henderson) 1,874.66 ^* 

Hitchings pond (time alt's) 1,733.70 

Hoffman (Mount) approz 3 , 727. 78 

Holmes hill 2,121.90 " 

Hopkins' peak 3,136.91 *' 

Horse-shoe pond 1,712.61 " 

Hunters pass, The 3,247 .73 " 

Hurricane mountain 3,763.32 ^' 

Indian Face (Ausable ponds) approx (?) 2,536.40 " 

Ladian lake (Hamilton county) 1,705.74 ** 

Indian pass (center) 2,937.90 " 

Indian Pass (top precipice, Wallface Mt) 3 , 870 . 85 « 

Iron Works (Upper Newcomb) 1,805.68 « 

Jackson hotel (Cedar river) 1,706.61 " 

Jessup's river crossing (State road) 1,763.92 *• 

Keene Flats (Dibble's hotel) 963.21 « 

Kcene Flats (Beede's) 1,240.60 « 

KeeneFlats (Phelps) 1,049.36 « 

Lewey lake (of Jessup's river) 1,738.33 " 

Lewey lake mountain (see Snowy) 3,903 . 60 •* 

Long pond (Oregon) 1,960.96 « 

[Sen. Doc. No. 98.] 12 
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Title. Height above tide. 

Long pond mountain 2,268.85 feet 

Long pond (Catlin waters) 1,609.10 " 

Long Lake 1,620.48 " 

Long Tom mountain 2,604.28 " 

Lost lake (Oswegatchie) 1,761.33 '* 

Macomb's mountain (by leyel, eta) 4,371 .26 " 

Maclntyre brook (crossing) trail Indian pass 2,173.95 ^' 

Mason lake 1,860.42 " 

Mineville 1,374.15 « 

Minnie Pond 2,131.18 « 

Mirror lake (13) 1,985.46 ** 

Mount Skylight. . . . ; 4,977.76 ^ 

Moose lake 2,239.21 " 

Moose Mountain (Ampersand Mtn) 3,432.62 ** 

Moss lake 4,312.22 " 

Mount Clinton 4,937.79 ** 

Mount Golden 4,753.14 " 

Mount Colvin (See C.) 4,142.00 « 

Mount Dix (see D.) 4,916.01 " 

Mount Haystack 5,006.73 " 

Mount Hoffman (see H.) 3,727.78 « 

Mount Hurricane 3,763.32 « 

Mount Maclntyre 5,201 .80 ** 

MOUNT MARCY (Mi Tahawus) 5,402.65 « 

Mount Maxham 2,510.54 ** 

Mount Redfield (see R.) 4,688 20 « 

Mount Seymour 3,928.82 " 

Mount Seward 4,384.70 " 

Mud lake (Bog river) 1,745.33 '' 

Mud pond (Blue Mt.) 1,968.66 « 

Niger lake (Red-horse Chain) 1,842.16 " 

Nipple Top mountain \ 4,684.25 '* 

North Elba bridge 1,671.42 « 

North River mountain 8,758.75 " 
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Title. Height above tide. 

Otter pond 1,959.66 feet. 

Ouluska PasB (near Mount Seward) 3,086.85 " 

Oren lake 2,025.45 « 

Owl's-Head mountain 2,825.41 *' 

Panther gorge (mean station in) 3,378.71 " 

Partlow lake (only approx.) 1,836.40 '* 

Placid (Lake Placid), Essex county 1,990.98 " 

Pleasant (Lake Pleasant) 1,615.32 " 

Preston ponds (upper) 2,206.35 " 

Puffer pond 2,229.65 " 

Ragged mountain (summit) 4, 163,21 ^ 

Raven Hill (mean) 1,982.22 " 

Raquette lake (taken on the ice) '. 1,766.25 " 

Redfield (Mt.) 4,688.20 " 

Red Horse Chain (see Salmon lake) 1,756.48 " 

Rift Hill (Lake Pleasant) 2,141.10 " 

Round Lake (Bigbrook, Hamilton county 1,922.37 " 

Round lake (middle Saranac lake) 1,576.15 ** 

Round Mt Notch 2,546.43 « 

Rustic Lodge (Whitef ace Mountain) 4, 116 . 60 « 

Saddle mountain 4,536.40 ** 

Salmon lake (Red Horse) 1,756.48 ** 

Sandford (Lake Sandford) 1,721.86 " 

Santanoni mountain 4,644.14 *' 

Santanoni (camp) 3,044.07 " 

Saranac lake (upper) 1,605.99 " 

Saranac lake (lower) 1,556.63 « 

Scotfs ponds, No. 1 3,091.30 " 

Scotfs ponds, No. 2 3,168.39 " 

Secondlake (Bog river) 1,736.74 " 

Seward (Mount Seward) 4,384.70 « 

Seymour (Mount Seymour) 3,928.82 « 

Silver lake 1,983.32 « 

Silver lake mountain 2,604.28 « 

SkyUght mountain (nearly 5,000) 4,977.76 « 



92 Report on thb Topogbaphioal SuEvmr of the 

Titte. Height abore tide. 

Smith's lake (Beaver river) 1,774.72 feet 

Smith's ledge (also known as Ball mt or Pratt's rock), 2 , 273 . 34 " 

Snowy mountain ^ 3,903.60 " 

Sonth mountain (Balm of G.) 1,963.47 « 

South Mclntjrre mountain ,. 4,937.79 ** 

South pond (Hamilton county) 1,769.83 " 

Speculator mountain 3,041 37 '* 

Spring on Ampersand mountain 2,966.07 " 

Spring pond (Bog river) 1,809.01 " 

Stillwater (Beaver river) 1,656.66 " 

Stony pond (Big brook), west of Long lake 1,680.00 " 

Summit-water pond 4,326.69 " 

TAHAWTJS (Mt. Marcy) 6,402.65 ** 

Tear of the Clouds (lake), mean 4,326.69 " 

Thirteenth pond 1,963.47 " 

Third pond (Bog river) 1,737.60 « 

Three Pound pond 1,802.91 

Tupper's lake 1,554.29 

Tupper's lake (little) 1,737.68 " 

Upland Valley (Boquet E. crossing) 2,426 .46 " 

Wardwell's Pond 1,666.66 " 

Wallface mountain (top) 3,893.18 « 

Wallface mountain (foot) 2,367.20 " 

Wallface precipice, greatest height (1,355.47) " 

Wells Town (Hamilton county) up station 1 , 016 . 93 " 

White pond (Oswegatchie) 1,687.23 

Whitefiace mountain 4,965.09 

Wilmington Village 1,058.10 

Wood Hill (Elizabethtown) 1,151.60 « 

The foregoing altitudes are nearly all based upon barometrical observations geueraHy 
computed by a direct comparison with the records of the Dudley Observatory only. The 
final computations by the data of near lower stations, etc., have yet to be made. This 
work will be commenced as soon as time permits. 

Such niceties as the dllTerences of level between neighboring lakes (which are best^ or 
perhaps can only be accurately determined with spirit level), have been avoided In order 
that time might be had for a more general examination of altitudes of prominent poluta 
throughout the whole region— suitable to an extended exploration of its inner reo oooee . 
(See also remarks foot of page 88.) 
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MOUNTAIN PASSES AVAILABLE FOR RAILROADS- 

Tlie altitudes of which tve have taken barometrically. 



The greatest obstacle to the accomplishment of the desire of the 
inhabitants of the counties of Essex, Clinton, Franklin and St. Law* 
rence, for direct communication with the southern portion of the 
State, by rail, has always been the rugged mountain wall of the Adi- 
rondack range. Between Saratoga and the counties of Clinton and 
Franklin exist the chief obstacles ; for here, bounded by Lake Champ- 
lain on the east and the Baquette river on the west, the mountains 
attain their greatest altitude, towering to elevations of 4,000 and 5,000 
feet, yet severed at different points by deep passes, from which descend 
north or south the i*ills which form the loftiest head waters of the 
great rivers St. Lawrence and Hudson.* Nowhere as yet has railroad 
penetrated the range, though one or two lines are projected, and I have 
carefully examined the principal passes in order to estimate their prac- 
tical availability. These passes through this high mountain section I 
estimate at eleven in number, commencing at the east, viz. : 

Mrst : Tfie Schroon River Pass, through which extends the road 
from Boot's to Elizabeth town ; up the main branch of the Schroon, 
(Hudson water,) and down the main branch of the Boquet. (St. 
Lawrence water.) The roadway is easy, and the region north and 
south settled. It is available for railroad use ; but has a difficult spot 
in it at Split Eock where the path suddenly descends northward 
toward the level of the fertile lowlands of Elizabethtown. Economi- 
cally, an objection might be urged against it, as too far east and too 
near Lake Champlain, where it would have to compete with the N. Y. 
and Canada (or Whitehall and Plattsburffh) R R. running on a 
horizontal roadway, while the road through the pass would require 
heavy grades. It has, however, the great advantage over any pass 
further west of running through a settled region. 

Second : The Hunter^s Pass, is at the head of Elk lake, affording a 
passage through the range between Mt. Dix, and Nipple Top Moun- 
tain. The approach from the south is easy, and the ascent gradual 
till the portals are reached, when it becomes rugged. Height of 
the centre by my measurement, 3,247.73 feet above tide. This 
pass affords no additional advantages for a railroad to Elizabeth- 
town; for after a long detour — following the Upland valley of the 

^be Canadian LaureDtian Mountain range la said to attain onlv an elevation of 1,200 
or 1,500 feet, and the mountains, at the sources of the streams feeainff Lake Superior, are 
said to be of similar inferior altitude, so that we have here In the St. Lawrence a remark- 
able instance of a great river having Its most elevated sources feeding it from one side 
one-half or two-thlrds of the way down its main course. 
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Boquet downward — the main branch of the defile turns and debouches 
into the northern part of the Schroon river roadway, above the Split 
rock obstacle. At the north-west end of the pass valley, a defile com- 
municates by way of Chapel pond with the head of Keene Flats valley, 
and though the descent is steep, grades might be cut along the moun- 
tain sides on the eastern side of the latter valley, I cannot consider 
this great pass a desirable route for a railroad. Ascending from the 
west in the short space of half a dozen miles, it rises from 2,052 feet 
to a height of 3,247 feet above the sea, and descends immediately 
again, till at the Boquet river crossing — in the Upland valley — it 
reaches 2,425 feet above tide. 

Tliird : The Elk Pass, in which the principal inlet of Elk Lake has 
its origin, is the defile next westward of Nipple-top. It leads directly 
from the head of the stream — the east branch of the Schroon — to a 
branch of the Ausable; and opens upon the head of the Keene Valley. 
The ascent to this pass, either north or south, is abrupt; and the sum- 
mit, by my measurement, 3,302 feet above tide. It is practically 
unavailable for raikoads. 

Fourth : The Ausable Pass ; is central and important, and onl^ diffi- 
cult at one point — the Lower Ausable Lake — where Mt Colvin rises on 
the east of uie gloomy lake, a succession of cliffs, two thousand feet above 
the water ; which is walled upon its western side by Russagonia or Saw- 
tooth Mountain, rising to even a greater altitude. This water-^ap is a 
natural gateway through the mountains. Were the present Adiron- 
dack rai&oad to cross the Upper Hudson at the mouth of the Boreas 
river, and ascend the latter stream to the ponds of the same name, this 
pass would be entered by an easy grade, and the road-bed difficulties 
on the Upper Hudson at Blue Zsdge would be avoided. From the 
Boreas ponds to the Ausable lakes the country is level, and a half mile 
of rock excavalJon would probably afford a roadway past the lower 
Ausable lake. It is to be noped, however, that the wild grandeur of 
this pass will long remain undesecrated by railroad whistle. The 
descent northward out to the head of Keene Flats is gradual, and 
the general maximum altitude for miles through, from the Boreas 
to the Ausable water is only about 2,000 feet above tide, the descent 
from the lower lake to the head of Keene Flats — in a distance 
of about four miles — is only eight hundred feet This pass is 
the only one available, midway in the mountains, for railroad purposes. 
With careful work, and a few dams, a system of slackwater communica- 
tion could be organized extending from the foot of the lower Ausable 
lake southward through the pass, and the mountains, perhaps, to the 
Boreas waters. 

Fifth : The Opalescent-head Pass. This is so elevated that I am 
har^y inclined to consider it worthy of mention as a railroad pass. 
Its summit is about four thousand feet above the sea, and is broken 
into numerous subordinate defiles somewhat higher or lower. If we 
assume the course by the head of John's Brook to be a pass at all, 
that portion would have an altitude of about 4,600 feet above the sea, 
and this would nearly connect with the head of the Panther Gorge. 
There is, however, a lower notch on a branch of the Opalescent river 
arising amid the ridges of Mount Colden. 

Sixth: The AvaULnche Lake Pass. This is a cliff walled pass 
extending through from the Lake Colden branch of the Hudson river 
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to a branch of Ausable river. The waters of the lake from which it 
obtains its name wash on either hand the vertical cliff walls of the 
mountains through which it leads. The height of the centre of the 
pass above tide level is about 2,900 feet; the descent northward is too 
rapid to make it desirable. 

Seventh : The Cardboo Pass, discovered some years since during this 
survey is described in another portion of this report, and the origin 
of its name given. It extends from the Opalescent river waters to a 
branch of the Ausable. It will prove truly valuable for woodsmen 
or travelers desiring to cross the range here, as it renders the difficult 
passage of Avalanche Lake unnecessary. Separating Mt. Maclntyre 
from the adjoining peak it ascends rather sheerly to an altitude of 
3,662 feet above tide and descending still more rapidly northward, 
it seems to preclude the possibility of railroad building. 

Eighth : The hidian Pass (or Adirondack pass) which nas been so often 
described, lies between Mt. Maclntyre and Wallface mountain ; it is long, 
rugged and precipitous at either portal, and has a summit altitude, by 
my measurement, of 2,937 feet above tide, where the waters divide to 
the Hudson and St Lawrence valleys. It is unavailable for railroad 
purposes unless at enormous expense. From Lake Henderson, which 
by *my measurement is 1,874 feet above tide, the assent northward 
is constant, and at the southern portal it becomes very abrupt; 
the mountains also on either side makmg it impossible to secure a grade 
without tunnelling. The whole centre of the pass is filled with 
immense fragments of rock, the debris of the overhanging cliffs ; and 
about foui miles from Lake Henderson the summit is reached 
at a height of 2,937 feet above tide. At the north the descent is hardly 
less abrupt. 

Ninth : The Great Elba Pass, which extends as a broad and extensive 
valley in the rear or west of Wallface mountain, and forms a pathwav 
.wide enough for scores of railroads, becomes contracted at the nortn 
into the narrower valley or pass of the head of Chub river; a St. Law- 
rence headwater. A railroad line once at the Adirondack iron-works 
would best find its way northward out of that valley — cul-de-sac — by 
way of the Preston ponds; which are reached by a subordinate pass. 
This would require a tortuous route, and much expensive rock cutting. 
I would suggest that for a direct line of rail north from the Tahawus 
settlement (or Newcomb bridge) that the line proceed north by 
way of Newcomb lake and Moose pond, on the west side of Mount 
Santinoni (or Sandanona) and thence northward through the Chub 
river notch. By this route it is thought that good easy grades and a 
fair, level country will be found, with the highest summit, in the 
transit of the pass, not over 2,500 feet above tide. 

Tenth : The Ampersand Valley Pass, lying between Ragged mountain 
and Mount Seymour, offers a route diverging north-westward from the 
main Elba pass to Ampersand hollow and Ampersand pond, whence the 
course would lead westward, either along the slopes of Mt. Seward or the 
Stony Creek mountains, and an entrance upon the lowlands be effected 
near the Upper Saranac lake. The summit of this pass would be reached 
eastward of Ampersand pond ; which by my measurement is 2,078 feet 
above tide level. It is practicable for a railroad route, and extends from 
the waters of Cold river to the Ampersand affluent of the Raquette. It 
would bo more especially useful for a route trending toward Ogdens- 
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burgh; but for that purpose defiles existing through the subordinate 
mountain ranges to Long lake, would be more direct. 

Eleventh : The Ouluska Po^^, which name! originally gaye to the whole 
deep and wild valley between Mount Seward and Wallface mountain, I 
now confine upon the maps to the single defile which so sharply separates 
Mount Seward and Bagged mountain alone ; and which from its deep 
and gloomy character is indeed ^ place of shadow. The approaches to 
this pass — north and south — are even more steep than those of the 
Indian pass; yet it is not as elevated as either the Elk pass, or the 
Hunters pass, being but 3,086 feet above tide. It probably will never 
be of special value for railroad purposes. 
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HYDROGRAPHY. 



The accurate delineation upon the map of the intricate sj^stem of 
lakes and streams, which form so marked a characteristic of the 
wildemesSy is as difficult as it is important ; chains of lakes which 
forming the natural roadways of the wilderness. The method adopted 
in this surrey has been to determine by angular measurements ^om 
the mountain peaks, the inlets and outlets of the lakes, or of great 
bends in streams when yisible from our stations. Wherever the main 
points of lakes could be thus connected with the triangulation, the 
subsequent sketching of the form of the lakes was much facilitated ; 
but very freauently the waters are so inclosed by wooded hills as 
to be inyisible from the mountain stations ; and other methods are 
of necessity adopted. 

In connection with this lacustrine hydrography, the tracing and 
mapping of the general course of rivers, with their sources, and the 
line of divide of waters ; the locations favorably situated for slack- 
water communication; for canals and for great lake reservoirs, with 
kindred matters influencing or likely to influence these questions, 
have also, when specially investigated, been noted under the head of 
hydrography. A glance at the map sketch, illustrating the course of 
the survey partv^ will nve some idea of the location and connection 
of the larger lakes of tne region, though on too small a scale to show 
the numerous lesser pools. These waters are actually the most trav- 
eled highways of the region ; boats being the principal carriages of its 
few inhabitants ; and their chief conveyance in traveling or traffic. I 
cannot but regard this lake system as one of the great natural wonders 
of New York. It is this singular water communication which has 
created a remarkable industry, giving to the State, in its Adirondack 
guides, a class of faithful men ; each guide knowing at least his own 
portion of the labyrinth ; keen in woodcraft ; ready at finding trails or 
marking them ; cheerfully laboring; carrying baggage and boats across 
the portages or ** carrys," and leading the wondering novice seem- 
ingly by intuition across the wilderness. Were the funds that are 
squandered on '' wild-cat '' roads (as the woodsmen call them,) but 
devoted to the clearing of the river channels, the cutting of paths 
between the lakes, or the construction of slight dams to hold back 
sufficient water to cover the rapids upon streams, the facilities of 
travel would be vastly increased, and the severe labors of the guides 
lightened. The improvement of some of the more important chan- 
nels of communication of these public water-highways seems to 
demand legislative attention; more especially on account of the 

[Sen. Doc. No. 98.] 18 
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extensive and increasing travel across the wilderness by these the only 
present practicable ron&s. 

To those acquainted with the Adirondacks it is unnecessary to 
explain the necessity of an accurate mapping of the location of 
every lake or pond throughout the region ; for each new pool or chain 
of ponds that is made known is but another lane or by-path, and per- 
haps a greatly needed cross-road, to some other li(f uid route. Narrative 
reports nave at times been made to me of the discovery of new ponds 
with remarks like these : " There being no trail, and our only guide 
" the rough compass bearing of the lake, to which we were to go in 
^^ order to continue on the known route; we set out, and, after a long 
^' march, reached a pond answering the description, but could find no 
'^ trail leaving it. It being late, camped there that night and on the next 
<< morning descended the outlet about four miles without finding any 
^^ other pond as described ; which proved to us that we were lost. Gk>t 
^' back to the unknown lake and camped. Next day trailed our way 
*^ back out again, and being now out of provisions, had to return east- 
*' ward to the settlement& We think we have found a new lake, and 
" until it is located and the trail marked, that route wiU be unsafe and 
" misleading,^' etc., etc. 

Fully appreciating the importance of the delineation upon the map 
of even the smallest of these lakes— for the reasons thus explained— I 
have taken pains to search carefully for them, always noting their 
approximate position on the preliminary reconnaissance maps, so that 
in subsequent surveying their positions may be determined. Thus 
from the surmises and suggestions of the guides, and others^ I have 
been led to important discoveries. 

The present deplorable lack of exact knowledge in regard to this 
region will probably be better appreciated, when I announce that we 
have now upon our field-books more than two hundred new lakes or 
vends : new in having never before been placed upon a ne»p. Some 
nave been recently found by the hardy trappers who have oome upon 
them while traversing the remoter sections m search of the wolf, pan- 
ther or bear. Engaged as my guides, these trappers have led me on 
to see their own £scoveries; and, together, we nave afterward found 
other new waters — some the highest pond sources of rivers — others 
lonely pools in the deep lowland forest — nearly all of them swarm- 
ing with monstrous brook trout; and having the marshy portion 
of their shores stamped by the feet of numberless deer, mingled with 
the footprints of rarer and more savage animals. Of some of these 
lakes I nave, with aid of prismatic compass and sextant, made recon- 
naissance maps ; some others have been looked upon from the summits 
of mountains, and others of minor importance have be^i visited by the 
assistant or the guides; the position of each, in accordance with its 
size and value, being as well determined as the time and means at 
our disposal permitted. 

In the specimen of preliminary reconnaissance sketch, exhibiting the 
sources of the Oswegatchie and Bog rivers there are shown forty-six 
of these lakes and minor ponds new to maps ; (names underlined ;) 
thirty-nine of the most important of which have been well located. 
Prominent amone the new waters are Lost lake, gre«t Gull lake and 
Oven lake. Of the existence of large lakes thereabouts I had been 
weU assured for five years^ and have at last found them* Lost lake, 
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though shallow, is an interesting pond; c^reat Gull lake, a large and 
handsome sheet of water — deep ana hroad — ^is worthy of comparison 
with some of the well known lakes of the marginal wilderness. Oven 
lake is also a large and interesting water, and Gow-horn and Crystal 
)onds are true to their names : which were given them hy the trappers. 
In all the different, widely separated sections where these new waters 
'. iave been found, the trapper's names have been attached to the ponds 
or lakes which they discovered.] 

When it is remembered that persons who are thought to be good 
authority upon the subject, Have stated that there were no more than 
460 lakes or ponds in the State of New York, the fact that we here 
bring forward and first disclose over two hundred additional new lakes 
— bearing names as explained, — apd that there are besides numerous 
others located on our maps, to which we have as yet been unable to 
give names; the fact that we now lay before the public a mass 
of new ponds equal to one-half of the whole number of ponds and 
lakes supposed to exist within the State — ^proves how little has been 
known accurately of the vast Adirondack wilderness. The fallacy of 
statements in regard to the number of lakes existing in the State is 
probably best appreciated by myself and guides ; for we are confident 
that further search would discover another hundred or more; the 
whole region being a meshwork of ponds. 

Pursuing our researches with all possible diligence we have cross- 
examined carefullv: every trapper that claimed to know of new waters; 
and have onlv when satisfied of his correctness, taken the time to 
make a special march to, and reconnaissance of the new lakes. It is 
important that all the waters — lakes and ponds — should be placed 
upon the State maps — for once and ever. 

A list of the titles of the new waters are hereto annexed. They are 
located upon the large map which I trust the Legislature will soon 
order published. 
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NEWLY MAPPED LAKES. 

Alphabetical list of lakes new to the maps of the State of New 
TorlC and now located on the Adirondack sonrey charts by Verplanck 
OolvifL 



Addisons pond (B. map, 169). 
Allen pond (Orasse river). 



'Ampersand pond (little). 
Anger pond (St Law. co.). 

B. 



Bad-lnck ponds (with neighboring Bellafonr pond, 
nameless ponds^ in all ten in Bird pond (lower d.). 



number^. 
Balsam laKes (three). 
Balsam pond (Orasse riyer). 
Barsout pond fOswegatchie}. 
Beaver pond (A.) west distnct. 
Beaver pond (E.) east district 
Beaver nond (B. map, 21). 
Beaver Meadow pond. 



Gage lake (B. map, 161). 

Oamns pond. 

Oarl's pond (M.). 

Carrv pond. 

Cat Mountain pond. 

Genterbar's pond. 

Chandler pond (middle district). 

Chase's pond. 

Charley pond (little) R map, 61. 

Cherry-patch pond (R map, 36). 

Cherry-patch (little) R map, 36. 

Chub lake (G.). 



Darnneedle pond (R map, 86). 

Dawson lake. 

Deep pond (Beaver river). 

Deer pond. 

Dismal pond. 



East pond (C). 
Ely lake. 



Black pond f of Buck brook). 
Bord Edwiuras pond. 
Botheration pond (lower d.). 
Bromley pond (middle d.). 
Brooktrout pond (D.). 
Bullhead pond. 
Burnt Bridge pond. 
Burnt pond (little). 

0. 

Cisco lake (Gold brook). 

Clear pond (G.). 

Colvin lake. 

Cold Spring pond (Oswegatchie). 

Cook's pond. 

Cowhom pond. 

Crystal lake. 

Crooked or Elbow lake (new). 

Cracker pond. 

Cranberry pond (0.). 

Crotched lake (little. R map, 8). 

Cub pond. 

D. 

Doc pond. 

Dodge pond. 

Dry pond. 

Duck pond (Oswegatchie). 

Dug Mountain lake. 

E. 

Empty pond. 

Evergreen pond (R map, 135). 
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Fishpole pond. 
Fish pona (0.). 
Pish pond (W.)- 
FiBhpond(C.) 
Five ponds (five). 



Gall pond. 
Oarett ponds (three) 
Qibbs lake (MX 
Glasby pona CK). 
Grassy pond (0.). 



(P.). 



Halfway ponds. 
Halls lake. 
Hitchcock pond. 
Hitchcock pond (Big.). 



F. 

Flat-fish pond. 

Foster's pond (B. map^A., 82). 

Frank May's pond. 

Frank pond. 



6. 

Grasse Biver ponds (three). 
Griggs lake. 
Gull lakb 
Gall pond (little). 

H. 

Hitchcock pond (little). 
Hotwater pond. 
Hntchinson pond. 



Hnntly pon 



poi 
cL 



Indian pond (W.). 
Irish pond. 



Jackson pond (w.). 



Kibbe pond. 



Iron Mountain pond. 
Isley pond. 

J. 
Johny-Mao pond (B. map, 24). 

K. 

Enowlton pond (B. map, 16S). 



Lewis pond. 

Lem's pond. 

Lilly-pad pond (Bog river). 

Lizard pond. 

Lonely pond (0.). 



Marsh's pond. 
Meadow pond (F. ). 
Middle-branch pond. 
Middle-settlement ponds. 
Middle pond (Nov., 1873). 
Mink pond. 
Moose Head pond (G.). 
Moose lake (It. map, 23). 



Nate'spond (D. 0.). 
Nine Hole. 



Long pond TD. C). 
Long pond (Oswegatchie). 
Long pond TB. map, 25). 
Loon pond (W.).' 
Lost lake. 

M. 

Moose pond (F.). 

Moss pond or lakelet (E.). 

Moxon pond. 

Mnd-hoie pond (0.). 

Mnd pond fR map, 36). 

Mnd pond f smaller, W.). 

Mnd pond fSt LawJ. 

Mad pond (0. P. B. map, 26). 

N. 

Nick's lake. 
Nick's pond. 
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Nick's deer-pond. 
North ponds (fiTe). 
North-east pond (B.). 
North pond (Moose river). 



Olmstead pond (B. map, 159). 

Osmore pond (0.). 

Otter pond (not of Bog riyer). 



Paige pond (B. map, 10). 
Parmenter pond (O.). 
Partlow lake. 
Partlow pond. 



Bamsey pond. 
Baynor pond (B. map, 94). 
Bobbins ponds (two). 
Bobinsons ponds (three) 164. 



Sand lake (H.^ B. map G., 1. 

Sand pond (Moose river). 

Siamese ponds (R 1868). 

Silver-leaf pond. 

Simon's pond (Oswegatchie). 

Sherman pond. 

Shingle pond CEUm brook). 

Slender pond (Oswegatchie). 



Tamarack pond. 

Toad pond (Oswegatchie). 

Tom Peck's pond. 

Thumb pono. 

Trout pond ((R map A., 10). 



Walker's pond. 
Ward's ponds (two). 
Wolf lake (R map A., 13). 
Wolf pond. 



N. 

Norway pond (R map, 156). 
Noble's ponds ^two). 
Number-two-Lme-pond. 

0. 

Otter Creek pond (D. S.). 
Oven lake (K. map, 148). 

P. 

Peck's pond. 

Pine lake. Biff (M.). 

Pine lake, litue (M.). 



R 

Bock lake (J. creek). 
Bock lake (G. C). 
Bock lake (Oswegatchie). 
Bufe's pond. 

S. 

Sound (lake). 
Speck pond (foot A.). 
Spruce grousepond. 
Stony pond ( W.). 
Street^s lake. 

Sturgess' lake (R map, O^ 6)» 
Sucker lake (L. R). 
Sweet pond (0.). 

T. 

Tule pond. 
Twenty-ninth pond. 
Twin-lily ponds (0.)* 
Twin-pine ponds. 



W. 

White Oedar pond. 
Whitaker lake (R map. 1865). 
White pond. 



« 



Besides other ponds for which even the trappers and hunters have 



no names. 
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SOUBCBS OF THE HUDSOK. 

Amon^ the waters mentioned in the foregoing list appear the lakelet 
Tear-of-ttie-Clouds (or Summit-water) and Sie Moss-pool, further 
south, being the two waters which I have designated as the highest 
pond sources of the Hudson riyer. In such a lake region as this, 
where every stream which does not head directly in a pond, if further 
traced, finally dwindles to a mere rill without definite commencement, 
the last or uppermost pond upon it is generally accepted as the head 
and fountain of the river or stream. In this tnere would appear to be 
great propriety. The rain which trickles from the crest of the loftiest 
mountain does not, to my mind, render the transient rills upon that 
peak tiie **head waters" of the river. The small spring which near, 
almost on, the summit of Mt Marcy permits its surplus water to soak 
downward, toward the brooks, is not the source ; the dank marshes 
which everywhere are found upon that mountain's sides, sending off 
slender streams to the foaming Opalescent, are not tJie source. If we 
make altitude tiie criterion of the river's source, we should look for its 
head in the loftiest permanent body of water which has a constant 
and unbroken stream leading downward. The lakelets which I 
describe, exactly fill these conditions and afford a detei^inate point, 
which is tangible and sufficient. 

The greater length of one of the upper branches of a stream over 
the other branches, has often led geofipraphers to claim for it the 
superiority. In examining into the applicability of this as a rule to 
the upper Hudson, I have arrived at interesting results. 

The following table which I have prepared wiU give an idea of the 
approximate comparative length of the various branches, affluents or 
headwaters of the Hudson. In each, in the first column, the length 
of the main body of the upper Hudson, intermediate between the 
mouth of the Sacondaga and the mouth of the stream named, has 
been included : 



BRAJ70HBS OF THB HUDSON. 



SaconcUga rlyer (two branohea) 
Sehroon tivw (two branchaa). . . 

BoraaarlTer 

Jeaaup'ariyer 

Cedar liver 

Cedar rirer (Book rirer branoli) 

GatllB lake branch 

Newcomb lake branch 

Indian Paae branch 

Opaleaoent rirer 



Fall length from 

source to mouth of 

the Sacondaga rirer. 



68 to 75 mUea. 
Mto65Xmi]ea. 

mx mUee. 
86to86XmUea. 

SOXmllea. 

66 miles* 

7iX miles. 

TOH miles. 

SIX miles. 
81 and 86X miles. 



Iiength of branches 
separately. 



About nx miles. 



u 



4t 



fiB mUes. 
to miles. 
SSXmUes. 
»X miles. 
14 miles. 
UK miles. 
IX mUes. 



These streams are all properly the head waters of the main body or 
trunk of tile Hudson ; each branch haying its locd name. 
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A glance at the left hand colnmn in this tableau render conspicnoua 
the sm^lar fact, that starting from the mouth of the Sacondaga^ and 
measurmg np the Hudson and to the sources of each of the main 
branches the sum of the distance in each case is very nearly the same. 

These affluents form a system of branches^ apparently decreasing in 
length in proportion to the distance from the mouth of the Sacondaga, 
80 tnaty sin^lar as it may seem^ we may acquire an idea of the area of 
the water-shed of each branch by a knowledge of the distance up the 
main stream. 

Although the names of these branches are local, almost every one of 
them has had claimed for it the title of the "true Hudson.'' 

The explorations of the State Geologists in the Mount Marcy region 
in 1836 and 1837, brought the branch, then named the Opalescent 
river, into notice, as a source peculiarly distant and remarkable for 
the great altitude attributed to the "mountain meadow " which was 
claimed to be the source of the river by Prof. Bedfield. 

If, however, the greatest length of stream, not the volume of water, 
determines which is the main nver, then measurements are apparently 
as favorable, or more favorable, to Jessups river than the Opalescent 

If the greatest volume of water determines it ; it will be impossible 
to settle the question without comparative measurements of the 
volume of the different branches during a series of years ; for some- 
times one and sometimes another branch preponderates, according to 
the local rain-fall within its area. 

If the greatest altitude of water settles the source, then the rills 
trickling from off the summit of Mount Marcy, and the dripping 
marshes everywhere upon it are the highest waters — but these are too 
indefinite to be accepted as the river's sources ; and we, therefore, look 
involuntarily a thousand feet below that summit to where the glim- 
mering pool — Tear-of-the-Clouds — the first collected body of water, 
affords a tangible beginning. 

To my mind, therefore, each upper branch of a river is a source; 
one, perhaps the longest — another the most elevated; and for the 
high source of a river, a lake (or a glacier, or a glacier river rushing 
forth, or an unmistakable volume of water suddenly arising or form- 
ing a stream — in a country where no lakes or glaciers exist) would 
appear to be required to constitute a definite nver head. 

Upon such grounds, I therefore claim the discovery of the highest 
lakelet sources of the Hudson. The locations of Lake Tear and the 
Moss pool are well shown on the reconnaissance map of Mount Marcy. 

PrAGTIOAL GOITTINUANCE OF GaKALS AND MOBILITT OF 

Hydraulic Power. 

The very important question as to the amount of water available 
for the supply of the Erie, Ohamplain and Black River canals has, in 
view of the contemplated enlargement of one of them for shipping 
purposes, become more and more important ; and my opinion has been 
requested in regard to the supply which may be obtained from the 
myriad lakes ana streams of the Aairondack region. 

In considering this question it seems to me that it is a matter of 
equal importance to all of these canals. The Erie canal derives more 
than one-half of its supply &om the atieams originating in thiB wilder- 
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11688, and the Ohamplain and Black Birer canals are fed almost 
entirely by Adirondack waters. The feasibility of the Champlain Ship 
Oanal project depends, absolutely, npon the preseryation in resenroirs of 
the Adirondack supply as a snmmer resonre for the feeding of that 
water-way; and the increased facility of transportation by steam 
on the ^rie canal will be fruitless, if the increased waste of water 
at the locks be not met with an increased supply from its feeders. 
The system of state canal reseryoirs at present existing, such as 
the " Woodhnll " and " Bisby 'Makes, etc., will haye to be extended 
upon a yaster scale in eyery conceiyable direction, and this will only be 
possible in the elevated area of the Adirondack, which, while it affords 
sufficient head to discharge its water rapidly by grayity, is at the 
same time so wonderfully blessed with lakes and water-courses. Thus 
we are brought suddenly to contemplate, with astonishment, the 
spectacle of a wilderness, agriculturally worthless, becoming the arbiter 
of Empire ; by its wonderful hydraulic facilities and fortunate loca- 
tion panting to the state of l^ew York, to a great extent, the con- 
trol 01 the commercial destinies of the great West, the Ganadas and of 
New England. 

The amount of water available from the wilderness for each of these 
canals is nearly equal, and may, by means of skillful engineering, be 
made extremely equitable in its distribution, in a manner which the 
peculiar character of the region renders possible, and which — though 
at first apparently astounding — is actually simpla The barometrical 
leyeling of my suryey in showing the altitudes of lakes has deyeloped 
most important facts. It has been found that the interlocking head- 
waters 01 the riyers, flow often, for great distances in opposite directions 
and at inconsiderable differences of eleyation ; while the topography 
of the interyening country after examination of the defiles and rayines, 
has been found to fre(]^uently admit of the construction of connecting 
canals ; so that with aid of carefully arranged dams and reseryoirs the 
water could be made to fiow in either direction. Thus a single mind 
at the Capitol of the state, may control by telegraph the flow of 
numerous and considerable riyers ; and at the tap of the key, turn so 
many million cublic feet of water from the ^t Lawrence to the 
Mohawk Riyer, the Hudson, or to Lake Champlain ! Such a proper 
system of reseryoirs in this commanding position would preyent the 
stranding of boats in one canal for lack of that water which at the 
same instant might be swelling in floods through the aflSuents of the 
riyers feeding the others — by excess of rains on the distant water- 
sheds — and would afford to each the quantity to which its commerce 
and its importance entitle it. 

Mention of the more important of these streams whose head-waters 
thus interlock will therefore be of interest. 

[NOTS. — The rainfall for the different waterehede hereafter mentioned has been esti- 
mated by the only method available in sueh a wilderness, without observations for muarins 
the flow of the rivers and streams, continued duriziA all seasons for many years. The 
results given are based upon the approximate areas oithe watersheds In square miles ; an 
assumed mean rainfall of 40 Inches annuallv, which is even less than the rain gauge 
would warrant ; and the co-efficient 2,823,200. To compute the mean annual flow per 

minute my formula then reads ^'""^'S^**^* = flow per minute in cubic feet. This, 

however, affords only the mean yidd per minute for the year. In spring when the streams 
are filled to overflowing, the mean to of course exceeded; ana In summer, or during 
drought, the flow must be below the mean. To show how great the difference Is between 
low water and high water in the Adirondack streams, Gold river may be made an InstaDOe. 
M the mouth of this river tho water In summer may have a mean depth of from eighteen 

[Seo. Doc. No. 98.] 14 
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Inches to two fe«t ; jet in the teaeon of spring floods the water will reeoh a depth of ten 
or twelve feet, and the canoe of the voyaiieur will float far above the islands and frreai 
rocks which in summer overhauB the water. It is easily seen that unless all the flow of the 
year be restrained in reservoirs, the mean flow per minute as computed will not be on haod 
for use when required, and the volume of the spring freshet will be lost. The flreat size and 
capacity of the reservoirs needed now becomes apparent, and also the need <n care In their 
construction to make them secure. This is more Important iu the case of the reservoirs 
upon streams desoendinfr from the high mountain regions, suoh as Cold river, the 
Ausable, the Opalescent, or Upper Hudson, generally. Here the mean annual rainfall far 
exceeds that of our lowlands €nd while it may like other mountain regions in some local- 
ities even exceed eighty inches, yet it can only be determined by actual observation ; and 
thus the need and importance of a meteorological station with recording rain-gauge in 
the Mount Karcy region is apparent ; and the value of the proposed stone hut or hospice 
on that peak as such a station, more evident. The raln'^auge here may show us that we 
have a section possessed of as singular and remarkable a rainfall as the mountainous 
district of the English lakes (see ps0e 117.) The effect of altitude upon the rainfall has 
been studied in England with the following results : 

Altitude above sea level, 600 feet ; rainfall by gauge, 46.6 inches. 
M M ** 800 ^* •* ** M.6 " 

**•••• 1,760 »• " •• 66.6 *• 

«• *• " 1,800 *» •• " 68.1 •• 

By which the quantity appears to incresse with the altitude in rapid proportion. The 
whole volume of rainfall, however, does not descend to the streams or rivers. Evapcra- 
tion, especially in a treeless waste— returns agreat portion to the air, and this is another 
proof of the value of forests, whose cool shade moderates this influence. Over farming 
lands, some estimate the evaporation at one-half of the rainfall. It is variable.] 

Mabion Bivbb and Rook Bxyeb. The former is a St Lawrence 
water^ while the latter appertains to the Hudson. It is mentioned first 
becaase even now — all unknown to the public — lumbermen have, 
I am informed, already at this point for a year or more been draining 
a portion of the 8t. Lawrence water to the Hudson. This has come 
to me through a complaint from the guides, that the diversion of water 
by a dam on Loon creek, from the lower lake of the Blue Mountain 
chain has rendered the river below unnavigable ; which although in a 
measure injurious to the water powers ot the lower Raquette is of 

Seat imjportance to lumbermen owning timber near Blue Mountain 
^e ; as it enables them to send pine logs to the Hudson, and a good 
market, instead of the glutted Canadian markets.* 

The superficial area of the reservoir — Blue Mountain lake — is 
undetermined, but cannot be less than 2,500 acres. The profile gives 
a good id«a of the connection of these lakes. 

BIiUB ICT. LiLKB. 

A 1,821ft. above tide. 

S , UTOWANA BAGLB ULKB. 



p I LAKB. ^ ■■■H^^B^^PVBH X 




Blue Mt., Lakes to St. Lawrence by Marion and Baquette Biver. ^ | a j e^ 

»■■■■— i^^-i-ii>i*"-a> Bock Biver to Cedar Biver and the Hudson. 

This water-way would be principally valuable to the Hudson side as 
the Bock river nas a very inconsiderable stream. By the structure 
known as the " 34 dam," however, sufficient water is held in it for at 
least a spring ''drive" of logs, and a boom has been constructed above 
that dam to retain the logs till driving time. The area of water shed thus 
added to the Hudson must be nearly 6,400 acres, which is equivalent to 
an annual rainfall of 929,280,000 cubic feet of water. The apparent 
mean annual flow per minute Tat 40') = 1,766 cubic feet This water 
would descend to the Glens FaU feeder of the eastern division^ for the 
Champlain canaL 

If the East Canada Creels should ever be used as a feeder for the 

* The dam on Loon oreek having been oarrled away by a flood, the himberraen have ooa- 
olcded to construct a new dam, at the outlet of Utowana lake: and a canal from Blae 
mountain lake itaelf to Bock river, a distance of about one mile, proposing to flow all 
three of the lakes as reservoir, and change their outlet through the canal to the Hudson 
side. I trust) however, that other sources of water supply will be sufliclent, and that the 
beantif oi Blue mountain lakes wiU be preserved from the desolation of flood. 
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Brie canal — being oondnoied acroM the Mohawk by aqueduct — it 
may be desirable to increase the slender amount of water which it 
affords, by connecting its head-waters with other streams. North- 
ward of its sources, adjoining Saoondaga lake (of Lftke Pleasant) 
on the west is Little Long lake or Tacalago lake, which flows 
to the west branch of the Sacondaga river through Peseco lake. 
It is claimed that daring seasons of high water the lowlands 
between these lakes are submerged, and the waters of Round or 
Sacondaga lake through Tacalago lake, flow to the Peseco, when it 
would seem highly probable that by a short canal and dam the water 
could be farther diverted to the East Canada sources : and instead of 
flowing a hundred miles eastward to the Glens Falls feeder of the 
Ohamplain canal, could be made to descend directly to the Mohawk, 
— though upon the opposite side from the Erie : ancl vice versa ; Taca- 

Sp> laxB could be turned into Bound or Sacondaga lake ; and possibly, 
orehouselake or other ponds at the head of the East Ganaaa coald 
be turned to the south branch of the West river (Sacondaga), but 
with slight probable advantage to the Champlain canal. 

MooM River to Cedar River. In ascending to the sources of Cedar 
river from the east^ I have noticed that the shortest route lies across 
the Moose lake on the south branch of Moose river. While the 
outlet of the lake is but a small stream, the numerous affiaents 
entering it below might afford enough water to be of vdue ii diverted 
into the Cedar river ; which their source so nearly approaches ; vice 
verea: the head of Cedar river might be turned to Moose Lake ; but 
it is of little volume. Moose Sike by our measurement is 2,202 
feet above tide. 



CEDAB BIYISR. 



CBDAB LAXB. 



CuibI required. 



Bast. MOOSE L. 



a,S8Bfe«i. Weil. 

Cedar River to Moose River: The estimated area of the portion of 
the Cedar river watershed, which might be by dams and a canal 
diverted to Moose river, is thirty six square miles, or 23,040 acres. 
This, at 40 inches, indicates an annuiu rainfall for this area, of 
3,345,408,000 cubic feet, and a computed mean annual flow t)er min- 
ute of 6,360 cubic feet This section is idso liable to summer drought ; 
and I have seen the Cedar river in August, near the lakes, almost dry ; 
the flow in spring is, however, very fi:reat, and a large amount of water 
is already kept in reservoir at Wakeley's dam, above Cedar river falls. 

The approximate area of the watershed of this branch of Moose 
river is about six square miles, or 3,840 acres. This area should also, at 
40 inches rainfall, afford an annual flow of 557,568,000 cubic feet, 
which affords an apparent mean annual Slow per minute of 1,060 cubic 
feet. Considerable care would, however, have to be exercised to secure 
such a supply from this quarter, the streams far below Moose lake 
requiring to he connected by sub-canals, eta The locality is, in sum- 
mer, subject to dry weather, which the guides and hunters assert has 
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become more severe here since fche catting away of the timber on the 
lower portion of Oedar river. 

Cedar River to West Canada Creek. The head-waters of those slnreams 
rise so nearly together npon the singular, elevated plateau of this sec- 
tion of the woooSy as to suggest that their water might be made inter- 
changeable by canals and reservoir dams. This however can only be 
determined bv special survey. The altitude of Cedar lake by our 
measurement is 2,529 feet Should a special survey be made at this 
point it would be well, at the same time, to examine the closely approach- 
ing sources of Jessup's river and a branch of the West Oanada, which 

further south on the plateau mav offer facilities for a 
^ mobilizing high-reservoir as a feeder to one or the 
i other. 

S Upper Au Sable Lake to the Boreas PoTule. To this 
I natural water-gap I have before alluded. The con- 
•^ stant character oi the mountain streams which sup- 
oQ ply the Au Sable lake make it a valuable source of 
J supply, the only thing, indeed, to be taken into 
^ account being the danger of sudden heavv storms on 
J the mountains, which might overtax with their vol- 
^ume an ill-constructed reservoir, and repeat on 
tg another field the flood and disaster of which the 
g destruction of State dam on the Lower Au Sable and 
the sweeping of the valley by the torrent was so hor- 
rible an example. This danger should be borne in 
mind in the construction of all such reservoir dams. 
The area of this watershed is not far from sixteen 
square miles, or 10,240 acres. This, at 40 inches of 
rainfall, should afford 1,486,848,000 cubic feet an- 
nually, indicating a mean annual flow per minute 
of 2,826 cubic feet. The annexed profile shows 
the site of the proposed canal. 

If, vice venOy all the Boreas lakes can be thrown 
north, a smaller area of watershed would be changed 
to the Ausable river or about thirteen square miles, 
(8,320 acres,) the hydrodynamio value of which at 
40 inches of annual rainfall is 1,208,064,000 cubic 
feet, representing a mean annual flow of 2,296 cubic 
feet per minute. As, in my estimation, the turning 
of the two lower Boreas lakes northward is quite 
dubious, and the upper lake is small, the area ac- 
tually available for the St Lawrence or Lake Oham- 
plain from this source is not great, and, indeed, is 
not needed. 

The Fulton chain of Moose River has been long 
since specially examined with reference to the canals 
and found to be available to some extent, and I would 
suggest, in addition, the possibility of connecting the 
branch descending f^om Lake Fonda or Sumner, with the Woodhull 
reservoir, whence it would descend to the Erie canal. 
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The Oatial Department records afford the following statistics for 
this system of lakes, which were suryeyed for the purpose of ascer- 
taining whether they afforded sufficient water to replenish Black riyer 
and replace the supply direrted to the Erie canal : 



LAKES OF THB FUI/TON CHAIN, VTO. 

MooMLakA 

Flitt •* 

8«xiiid " 

Third " 

Fourth *• 

Fifth " 

Sixth •* 

Servnth** 

BiCbth •* 



Abore tide. 




Besides these there are the 



WOODHXTLL BBSBByOIB LAKES, BXa 

WoodhuULUte 

Chub •• 

South Branch Lake 

NorthBraooh ** 

SaodLake 

Mud *• .. 

BiBby " (8d) ... 

Jock't" 



Abore tide. 




Including the north and south branches, and to the mouth of the 
south branch, the area of this portion of the Moose river watershed, 
is nearly 197 square miles, or 126,080 acres. This area, at 40 inches 
depth of annual rainfall, should have an annual flow of 18,806,816,000 
cttoic feet of water, or as computed, a mean annual flow per minute of 
34>806 cubic feet. 

Lang Lake and Raquette River, into the Hudson. This project, 
which ori^ated over thirty years ago, seems to have been the only 
spot at which the mobility of the hydraulic power of the region has 
been thought of. If we accept the survey of that period, Long lake at 
high water is so elevated, that by a dam at its outlet and a canal to 
Bound pond, the water could be diverted to the head of the Oatlin lake 
chain, and could, therefore, in fact be led directly into the Hudson. 



no 
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So sore were the projectors of this eontemplated improTement; of 
the accuracy of their viewsy that a canal was commenced for lumber 
purposes, the slight exoayation and embankment for a long distance 
still continuing yisible.* This work it is said was suspended on account 
of the opposition which arose on the St. Lawrence siae of the diyide, far 
down wittiin the settlements ; the objection being skillfully taken that 
the proposed canal was merely for private benefit, for a ^w lumber- 
men, and not for public purposes, and therefore not covered by the 
laws granting the waters to the canals. 

Accepting the survey made at that period, though believing that a 
very lofty dam would be required to now the waters of Long lake to 
Bound pond and the Hudson, it leads to interesting results. 

The Kaquette, from Schedd lake to some distance below Long lake, 
has a valley which interposes between the sources of Moose, Beaver 
BoundP.of CaUinHCh'nA^d Oswe£atx)hie rivers, and the Hudson 

sources, and if Lone; lake could not be itself 
diverted to the Hudson it would prevent any 
portion of the water of those streams from 
being turned eastward, unless conveyed 
across Long lake by aqueduct. I find by 
the dubious records, apparently in 1772, of 
one of the ancient surveys that there is 
even written testimony that Long lake — 
called "the wide river" — did at one time 
empty into the Hudson by the same gen- 
eral course, though not the same channel 
through which it was afterward proposed 
to divert it When it assumed its present 
course, if it ever had other, we cannot 
tell; but by an early map of Totten and 
Crossfield's purchase, the lake is shown un- 
mistakably as the Hudson river, traversing 
northwardly through the twenty-first and 
twenty-second townships, turning eastward 
in the fiftieth, and descending as the Hud- 
son still, through the valley of Catlin lake I 
This may have oeen one of the many errors 
of judgment of the explorers of that period 
arising from not following the outlet of 
Long lake far enough ; but if we traverse 
the course which they delineated, we shall 
perhaps descend from Long lake to Cold 
river, then up the latter stream to the head 
of its lower Stillwater, when turning south 
we have before us a low alluvial country ; 
which seems almost to warrant the idea 
that the river actually ran to Catlin lake, at 
some time during the post tertiary period. 
In looking at this section from the sum- 
mit of Mt. Seward, however, I have felt in 
doubt in regard to the possibility of flow- 



*It to not however maoh larger than some farm dftofaes. 
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ing Baquette water to Bound pond : the very aspect of the oountry 
making it improbable.; and deeply regret the accident to the 
instramenta which prevented our executing a test leyel. If the 
facts are, as represented, [it is said that at high-water in Long 
lake its water is but four feet below the level of Bound Pond], and it 
becomes advisable, to divert Long lake to the Hudson, it would be 
well to locate the dam some distance below the lake so as to secure 
the water of Cold river, which at times is of greater volume than 
the main Baouette itself; and in fact has by strangers been mis- 
taken for the Kaquette. This would add the rreston ponds to the 
number of new lakes in the system of reservoirs for the Hudson ; 
and it ms^j here be remarked that the topography of the region south 
of Cold river seems to admit of the direct conducting of the upper 

S^rtion of Cold river, and the drainage of the Preston ponds to the 
atlin lake chain; though al giest expense; and even to New- 
comb lake with Moose pond, by aqueduct, though black spruce 
rid^e mi^ht prove impenetrable. 

The plan of connection of this section would be as indicated by 
the annexed profile figure. 

PBESTON PONDS. 
SWSfeM. 

GOLD RIVER. 




UOJTQ 
LAKB. 




^ND? OATLIN LAKE. 



^^^^^^ I i^&it ^"imtSS: 



Propofled 
Canal. 




Hudsoa 



It will be seen by an inspection of this profile that the turning of 
Long lake into the Catlin chain is problematical. Indeed the ques- 
tion cannot be determined without a special surrey. The import- 
ance of the question — the largeness of the area of water-shed involyed 
— renders this very desirable. 

The Cold river branch fk*om the Preston ponds, etc., has a water- 
shed of an area of about 72 square miles or 48,080 acres, and at the low 
rate of 40 inches annual rainfall, has a dmnage of 6,692,816,000 
cnbic feet of water a year. This would indicate a mean annual fiow 
of 12,721 cubic feet a minute. But as it is in the mountain region it 
may be double that, as 40 inches is barely half of what might be 
expected from the known heavy spring and autumn rainfall. 

The approximate area of this portion of Baquette river water-shed, 
feeding Long lake, (from Blue mountain. Beach's lake, etc., eto.,) is 
about 230 square miles or 147,200 acres. Assuming a mean annual 
rainfall of 40 inches, computation affords an annual total rainfall for 
the whole area of 21,373,440,000 cubic feet of water, representing a 
mean annual fiow per minute of 40,637 cubic feet 

Admitting that this connection with the Hudson is here feasible, it 
opens the way to numerous other of the more westerly streams, where 
the topography and levels taken, suggest the possibiliiy of tending the 
waters oi still more elevated lakes, across trining divides, by canal, to 
the aflluents of Long lake, and so to the Hudson. 
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Little Tupper^s Lake to Lona Lake, By oongtmctin^ a dam at the 
outlet of the Iloand pond, at the head of Little Tnpper lake stream, or 
outlet, a reservoir of water having a flowline of from eighteen to twenty 
miles long and four or five miles wide, might be made, and as the 




seems to be a valuable source of supply. The profile shows the pro- 
posed course of drainage. 



LITTLB 
„ TUPPEB'S 



Bl Tmr f««t. ^ POMfD. 



SUM PONDS. 



BIG 
BBOOK. 



TtJPPERS 

LAKB. 
IJISifeet. 




LONG LAKE. 

1^ feet. 




Little Topper's lake is six miles lon^ and somewhat shallow. The 
shores are low and often sandy, but it is fed by inlets from a dozen or 
more smaller lakes and ponds. It drains a water-shed of nearly 50 
square miles or 32,000 acres, and on the uniform estimation of 40 
inches annual rainfall, would afibrd 4,646,400,000 cubic feet annually, 
or a mean annual flow per minute of 8,834 cubic feet There would 
be very little rock cutting for can^, the soil of the divide being sandy, 
but there is no clay for puddling of dams, etc This channel was 
Bu^ested in my previous report 

ISeaver River {SmitVe Lahe^ etc) to Little Tupper^s Lake, This 
would, of course, tend to the Hudson. A dam at the outlet of Smith's 
lake would form a reservoir fed bv half a dozen minor lakes and ponds. 
At the north-eastern portion oi Smith's lake, in what is known as 
Snell's bay, enters a very small rill firom the direction of Charlie pond, a 
small lake which is upon tiie other side of the divide, and flows to Little 
Tuppers lake. The ground is irregular and broken between the lakes ; 
but to the north of the trail as approaching Charlie pond it lies lower, 
and appears to offer a pass which can be made available without very 
great cutting. It should, however, be specially reconnoitered. The 
area of water-shed thus opened toward the HucLson would be approxi* 
mately 34 square miles, or 21,760 acres. The rainfall by the same 
rule as before used, should, therefore, be annually, 3,159,552,000 cubio 
feet, or a mean annual flow per minute of 6,007 cubic feet 

The profile will show how it is supposed the waters can be here 
connected. The length of canal requued would be nearly two miles. 



Dam. 
I 



Beaver 
river. 



SMITH'S 

LAKB. 

1,774 feet. 



Pro- CHARLEY 

posed POND, 
canal. * ' 



LrrrtB 

TUPPBR'S 

LAKB. 
1,787 feet. 




S'3 



STONBT 

POND. 

I,ft80feet. 



Adibohdack Wildebnbsb of New Yobx. 



113 



It would probably require some heayy rock cutting and exca- 
yation, for the canal here Bnggested. The section is the more interest- 
ing because the Harrington pond inlet of Bog riyer has a branch 
which extends so far north-westward that it might be possible to 
connect it with some of the newly-discoyered lakes in the Oswe- 
£patchie region^ near Partlow lake^ etc., which waters wonld, collec- 
tiyely, be of yalue, and increase the annual volume of water. 

Bog river {Mud Lake, etc), 
6 to Little Tuj^er^ slake. From 
a mountain which commands 
a yiew of the yalley of Bog 
riyer, I haye seen indications 
of passes or low gaps amid 
the hills to the east and south 
of the saddle-bajg shaped 
"Long pond/' which lies to 
the south of Bog river. An 
examination of the levels and 
of the localities along the 
riyer where a suitable dam 
could be made, tends to prove 
the possibility of this. At 
several points below where the 
Long pond stream joins Bog 
river, the steep banks on either 
side of the river are so near and 
high, that by a suitable struc- 
ture (for which there is both 
timber and stone at hand) 
the water could be raised and 
held so as to flood all the im- 
mense area of marshes at the 
head of the river, and in all 
probability set it back into 
Liong pond, whence it would 
seem that it might, by canals 
and dams, be conducted to 
the Bound pond of Little 
Tupper's lake, as shown by 
the accompanying diagram. 

From £ong Pond to Little 

Tunjfer^s Lake, The water 

in Little Tupper's lake by our 

measurement is somewhat 

higher than the present 

level of the Chain lakes of 

Bog river, but the rigid en- 

rf closure of Bog river oy the 

op hills below the chain, as be- 

S fore mentioned, makes it 

possible to raise the water 

even twenty or thirty feet if necessary, which would appear to be all 

that is required, unless the divide is more elevated than it seems ; or 

[Sen. Doc. No. 98.] 16 
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upon the raisin? of the water, some small gap opening westward 
to the Oswegatcuie headwaters, should lead the water that wa^. In 
that case another dam would be necessary, and then an additional 
convertible reservoir would be had, whose waters could be dis- 
charged either to the St Lawrence or the Hudson. The Lost 
lake (shown on plate 11) seems to be the point at which this 
result might be expected. The area of the actual water-shed is about 
45 square miles or 28,800 acres; bv the same allowance as here- 
tofore (40 inches), it should furnish an annual rainfall of 4,181,- 
760,000 cubic feet; being an apparent mean flow of 7,950 cubic 
feet per minute, annually. Over twenty-five lakes and ponds pour 
their water to this portion of Bog river, and by their availability as 
reservoirs for the retention of the heavy freshets of spring and autumn, 
would aid in keeping up the flow, per minute, near the estimated 
amount. 

Besides the reservoirs thus sugs-ested, there are many minor points 
where water communications could be made ; and it is clear that with 
telegraphic connection with the gatekeepers at the reservoirs, water- 
gat^ could be thrown open or closed at any point, at any instant, and 
waters either sent in torrents to the • Ghamplain canal, or rushin? 
through their old channels supply the demand of Erie, or Black 
river commerce. 

Already the value of these waters has been appreciated by the 
mill owners of the St. Lawrence county and the Oswegatchie. 
Grasse river and Raquette river reservoirs, upon the St Lawrence 
side, retain great volumes of water. Upon the Hudson side of the 
divide, similar but less extensive reservoirs, such as those of Lake 
Henderson, Indian lake, and Wakely, on Cedar river, have been 
constructed. These last are lumbermen's reservoirs, intended to secure 
the necessary amount of water for '^ driving '^ or floating lumber 
down toward the settlements. The reservoirs of lumbermen, how- 
ever, are almost valueless to the State canals, for the water is restrained 
and kept back in the season of drought when keels of Scats are 
scraping the beds of the canals, and is released in flood volume at 
autumn or spring when streams are running full. If sufficient reser- 
Yoirs were constructed at the numerous favorable localities upon the 
Hudson side of the divide alone, and the water conducted from them 
gradually, as required during the season of drought, and this holding 
back of the water in summer prevented, there would be no groundiua^ 
of boats in the Champlain canal at least, and a similar course could 
not fail to be equally beneficial to the other canals. In ease of the 
construction of such reservoirs^ the greatest care should he taken to 
make them secure andfimiy as in season of freshet they would be su^^ 
jected to immense strain. Thev should be constructed in a perma- 
nent manner, and stone should be used for dams, facings, retaining 
walls, etc. ; and is everywhere abundant upon the very sites where 
it is required. 

The whole system of management of reservoirs for lumbering pur- 

f)oses is diametrically opposed to the interests of the canals and of the 
owlands, as they are simply organized deluges, the water being 
retained in the reservoirs only for the purpose of driving the logs 
down toward the settlements when it is released. This is one of the 
causes of the singular and unexpected freshets on the Hudson which 
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suddenly in spring or fall make their appearance^ flowing docks, and 
causing merchants hnrriedly to hoist their merchandise to the upper 
stories of their building 

It seems to me that tne wasteful treatment of the waters demands 
the attention of our canal authoritieB, and prompt action, even 
thoup^h it should inyolre the purchase of the water privileges and of 
the lumber lands. It is, indeed, another practical argument in favor 
of the proposed Adirondack park. 

TABULAR STATEMENT* 

Of the approximate values of the principal water-sheds, referred to in 

the foregoing pages. 



WATBIUSHBD OF 



KarioD BiTor Head 



Moose K. Head. smaU South 
Branch aDd Lake 



Gedar River Head 

West Canada Creek Head. . . . 

TTpper Au Sable Lake 

Boreas Lakes 

Palton Chain Lakes to mouth 
of B. branch of Moose K. . . 



Can be diverted to 
(ultimately) 



8 b * 



Long Lake, feedera 
Cold River 



\ 



Last two together... 
Or, with Moose Creek. 



Little Tupper's Lake 

Smith's Lake 

Bog River, etc 

UpiMr Hudson (above K. Ck) 



Rook R. and Hud. 

Cedar and Hudson 
St.Lawrenoe..... 

Cedar R. ? and Hud. 
Hudson...... ... 

St. Lawrence?.... 

Brie Can. and Hud. 
Hudson and Cham- 
plain Canal 



10 

t 
85 

16 



Area in 
acres. 



0,400 

8,840 
88,040 
lB.8flO 
10,240 



Computed 
annual rain- 
fall at forty 
inches, in 
cubic feet. 



\ 



18 


8.820 


197 


126,060 


280 


147,200 


78 


40,060 


808 

818 


108«280 
208,620 


60 


82,000 


84 


21,760 


46 


26,800 


646 


412,800 



020,280,000 

667,666.000 
8,846,406,000 
2,280,272,000 
1,486.848,000 
1.206.064,000 

18.806.816,000 

21.873.440,000 

6,600,816,000 

28,064.266,000 
29,663,104,000 

4,646,400.000 

8.166,662,000 

4,181,760.000 

60,866,660,000 



Ik 

jilf 






1,706.8 

1,060.0 
6,860.6 
4,240.8 
S. 886.0 
2.206.8 

84.806.4 

40,687.0 

12,781.1 

68,858.1 
66,196.8 

8,884.1 

6,007.B 

7,960.7 

118,960.0 



*The volumes before given, as has been heretofore explained, are approximations 
based upon the areas of the different water-aheda in square miles, by the formula given. 
In midsummer the flow per minute la far below the mean for the year, and I shoula esti- 
mate, as a minimum, l-5th or l-6th of the quantities in the last, right hand column of the 
last preceding table. Thus, the mean flow per minute at the middle of August of any 
jear would amount at l-6tb of the mean annual flow to the following quantities : 



SBCnON. 


Flow per 

minute in 

cubic ft. 


SBCTION. 


Flow per 
minute in 
cubic ft. 


Marlon River Head 


8^8.85 
212.00 
672.10 
848.06 
665.88 
4.'».a6 
6,061.26 
22,792.00 


Long Lake Outlet 

0>la River 


8,127.40 
2.644 23 


Moose Klrer '* 


Cedar River ** 


Last two together... 

And Moose Creek 


10,671.62 
11.230 78 


W. Canada Creek Head 


UoDer Ausable " 


Little Tupper's Lake 

Bog River Head 


1.766.82 
1,600.14 


Boreas Lakes, etc 


Fulton Chain, etc 4. 

Upper Hudson (above N. Ck) 


Smith's Lake, eto 


l,201.4i 



, Thiw%omad be about tMqpiamaieBavaiUa)U<am1dn»^^ 
te rstcKiMd in resenwirk 
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The area of water-shed of the Upper Hudson, and of all its 
affluents above North Creek, may be estimated at six hundred and 
forty-five square miles, or 412,800 acres. At forty inches annual rain- 
fall, this should afford annually 59,938,560,000 cubic feet of water, or 
448,370,460,000 gallons; and a computed mean flow per minute of 
113,960 cubic feet, or 852,480 gallons. Allowing, as heretofore, one- 
fifth of these quantities as the available flow at midsummer, or in 
season of drought, the Hudson, above North Greek, at its lowest stage, 
has an unaided natural flow (without reservoirs) of 22,792 cubic feet 
(170, 498 gallons) per minute. Of the 448,000,000.000 cubic feet of 
water which descend upon this water shed, an unusually large propor- 
tion reaches the streams. In a fully cleared and cultivated region, one- 
half of the rain fall may return to the clouds by evaporation, but in 
these dense and cool forests evaporation is greatly modified. 

The leaks in the cavernous limestone rock above Olens Falls, so 
often referred to by the Canal Commissioners, will explain why all this 
water is not available at that point. 

In view of the importance of these waters to the State oanals, 
and the only partial control which, despite the laws, the authorities 
have over them, it would seem very desirable to vest in the State, 
as soon as may be, the title to all these wild lands, in order to secure 
the unrestrained use of their waters. 

TTpon the proposed Adirondack park or State forest, also depends 
much of the value of the great aqueduct for the cities of the Hudson 
river valley, which I proposed and explained in my previous report ; 
for, unless the region be preserved essentially in its present wilderness 
condition, the ruthless burning and destruction of the forests will 
slowly, year after vear, creep onward after the lumberman, and vast 
areas of naked rocK, arid sand and gravel will alone remain to receive 
the bounty of the clouds — unable to retain it. The rocks warmed by 
the summer sun will, like the heated pot stones that serve the savage 
to boil his food in kettle of bark, tlirow back the rain as vapor; and the 
streams that now are icy cold, in the shadows of the dark, damp woods, 
will flow, exposed to the sun, heated and impure. 

The location which I before selected for the erection of the dam 
across the Hudson, for the reservoir and head of the pro}M)sed acque- 
duct still seems to me the best Above where the Schroon river or east 
branch joins the upper Hudson, there are many localities well situated 
for the construction of a dam for feeder. 

While the Schroon is loaded with the refuse of the tanneries of 
Warrensburgh and the drainage of the fields of a portion of the 
settled region, the main Hudson, if it should be taken above North 
Creek, would be free from any such defilement. The west shore of the 
river, which is followed by the Adirondack railroad, is well situated 
for the construction of the acjueduct, and but little broken by streams 
or ravines. A high stone-bndge aqueduct would be required at the 
mouth of the Sacondaga river, and though it might have to be 200 feet 
above the river, it is possible to construct it with a single arch. From 
this point the course would be along the foot hills of the Kayadero- 
senis range in Saratoga county ; and from a sub-reservoir amid the 
hills, a bmnch could diverge to Saratoga, afiordine a powerful supply 
for that place. Thence the great aqu^uct could be led to the plateau 



Adibondaok W1LDSBNB88 OF Nbw Tobk. 117 

aoTith of the Mohawk, and crossing, npon arches, the Hndson between 
Albany and Troy, would afford a pure supply by gravity for both 
those cities. The remainder of its course, if continued to New York, 
would be simple, especially if a supply by gravity should not there be 
a desideratum, for in that case it would be merely necessary to con- 
struct a closed aqueduct tube along the line of the Hudson Biver 
railroad to the city. The supply by gravitv is, however, on the score 
of final economy and completeness, preferable wherever possible ; but 
before the project can be taken up, the question of the value of the 
water-power rights which would be affected by the diversion of the 
stream, must be considered. As far as the canals are concerned, 
the power and ri^ht to take the water is unquestioned ; it remains to 
be determined whether this is a property vested in tits State, or only a 

{)rivilege of the State. If a property, it can of course be granted by 
e^islative act to a city or company as a grant of the ** surplus waters 
of the canal feeders," etc. 

If this source of city supply be regarded as at present too expensive, 
and recourse be had to pumping of river water contaminated with 
eewage, the public health will demand a revolution in the system of the 
drainage of our cities. The whole front of a citjr draining to a river, 
will have to be faced with a gigantic main sewer, into whicn all the old 
drains of the city empty, leading the sewage alonff the city front to some 
point beyond its suburbs, where a huge basm would receive its contents. 
In this manner the millions of money, which Victor Hugo claims are 
thrown annually into the sea — a waste of agricultural fertilization-— 
might be preserved. But the difficulties of such a scheme are even greater 
than those involved in the construction of the proposed aqueduct ; which 
would afford to the Hudson river valley pure water without the vast 
expense of granite river embankments, and of the vast arched sewers, 
that would eventually be required to preserve the health of the cities 
derivins^ their supply from a pollutea river. The cost of the aque- 
duct, if extended to New York, would not be far from 155,000,000 ; 
estimating the work of the character and cost of the Croton aaueduct 
The portion between Albany and the head reservoir, say at North Gree]^ 
is about seventy miles; a great part of which might be left with 
advantage, open to the air; and might, perhaps, be constructed for 
(9,000,000. 

The importance of a pure and vast supply of water fresh from the 
mountain springs, rushing by its own weight, uninterruptedly and 
continuously downward, will at some time be appreciated ana these sug 
gestions mav then be of value.* 

In regard to the hydrodynamic influence of forests in this Adi- 
rondack region, there is nothing occult or difficult of comprehension. 
The rainfall of a mountain region, so near the sea-coast, almost 
always exceeds that of the lowlands, more especially so when the 
mountain region is a region of lakes. Of the effect of altitude we 
learn from Loomis that '' on the island of Guadaloupe, in lat 16^, near 
the summit of a mountain of 5,000 feet elevation, the fall of rain in 
1828 was 292 inches, while near the base of the mountain the fall was 
jnly 127 inches ;" also, that " along the western coast of Hindostan 
^ runs a range of mountains whose summits are deluged with rain, while 
' near their western base the amount of rain is by no means extraordi- 

* For first moDtloD of this project see Proceedings of Albany IniUtut* ISn, p. 806 ; and 
•1m> report on this surrey, 1878. 
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^nary, and on the eastern side of the fall is less than one-third of the 
average for the same altitude. At Bombay, on the western side of the 
mountain, the average annual fall of rain is 78 inches ; at the eleva- 
** tion of 4.500 feet the average fall is 254 inches, and in 1842 the fall 
"^amounted to 305 inches ; while at Poonah, on the eastern side of the 
** mountain, the average fall is only 23 inches.'' 

But this effect of altitude is not confined to India; for in England, 
the beautiful lake region of Cumberland, has during some years received 
a rainfall of 180 to 240 inches; which is equivalent to a mass of water 
15 to 20 feet in depth I This is the more remarkable, because at the 
same time in the neighboring lowlands, the rainfdl did not amount to 
more than 40 or 60 inches. 

Now, as we have at Albany an annual rainfall of from 30 to 50 inches 
we may feel sure that in the Adirondack region, amid mountains^ 
ranging from 8,000 to 5,000 feet above tide, where 1 have known it to 
rain furiously ten days in succession, the rainfall is greatly in excess 
of the indications near tide level. 

The question, however, is, " do the forests cause this extraordinary 
precipitation of moisture ? " and in answer it may be said that, though 
we are unable to tell how far they influence it, it is evident that their 
coolness, dampness and resistance to evaporation are very powerfuL 
The coolness of the evergreen forests in summer, condenses to vapor or 
cloud and rain the warm, moist southern breezes. The moist, mossy, 

Seaty soil receives the fresh rain, and readily permits it to pass 
own into the cavities amid the rocks. The dense forest spreads above 
all, and, sheltering moss and earth from the sun's heat, prevents 
evaporation. In spring, moreover, it shields the accumulated snow of 
winter from the sun's direct rays, and prevents it from rushing sud- 
denly off in furious floods ; which, if the whole area of our northern 
woods were laid bare to the heat, instead of merely breaking up the 
ice in the Hudson, would rush down, making the upper valley of our 
river one broad gutter of ruin. 

Such is the simple way in which the forest exerts its more potent 
influences. If the importance of its preservation shall come to be 
fiilly understood, the people of the Hudson valley, navi^tors and 
others, will demand its permanent reservation as a security against 
spring freshets ; as the water, if more slowly forming from the snow, 
could be secured in reservoirs and serve at midsummer to replenish 
the river and canals. 

It is my opinion that the severity of the annual vernal freshets in 
the Hudson can even be much mitigated, and the now not unusual 
winter-breaking of the ice, perhaps, entirely avoided. At various 
points in the forest, the places of vast fires of former years are now 
marked by thousands and thousands of acres of wide and desolate 
barrens, worthless to man and gloomy to the sight ; yet once heavily 
covered with valuable timber. The burnt region on the Boreas river 
and upper Hudson alone covers an area of from 40,000 to 60,000 acres 
of rolling, semi-mountainous lands ; desolate with burnt, blackened 
logs; ghastly, barkless, dead timber —standing— and a partial under- 
growth of worthless birch, aspen and alder brush. This whole section 
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is deeply covered with snow in winter. Exposed to the direct rays 
of the sun, the snow is affected by the first thaw, rapidly converted 
iiito wet slush, and if the thaw continues, descends suddenly to the 
river in torrents, breaking up the ice. 

Where the forests have been preserved, the snows are little affected, 
and remain in deep banks even till June upon the open ground in the 
"woods. In the Indian Pass, indeed, season after season, I have found 
the snow and ice of the previous winter lying amid the rocks in July, 
August and September — and even when fresh snow was commencing 
' to fell. 

At different times I have carefully examined these burnt lands, and 
have come to the conclusion . that they could be profitably replanted 
with white pine trees. There are here and there patches oi sandy and 
gravelly soil amid the Boreas river mountains, ana in the lowlands the 
gneiss rock is often covered with this drift deposit, which, though almost 
Bterilo for farming purposes, would serve as soil for the planting of a 
new evergreen forest, that would shelter the snows from the sun 
These lands are at present valueless and unproductive, alike to the 
pseudo owners who allow them to be sold for taxes, and to the State^ 
which derives no revenue from them. They can be cheaply and easily 
replanted with valuable varieties of timber from seed or with young 
trees, as is done in Germany by the professional government foresters. 
But the life of the individual is too short to permit him to contem- 
plate the planting of such a forest. The man who plants the pine 
will, in all probability, be dead when it is fit to be cut, and the State 
alone, which lives forever, would reap the benefit of his labors. It is 
the State, therefore, which should undertake this great work ; and I 
would suggest that in the event of the creation of a forest preserve or 
park, the donation of these thousands of acres of burnt lands, which some 
of the owners have assured me they would gladly give to the Stat-e, be 
accepted, and that a trial be then made of the planting of from one to 
ten thousand acres with white pine cones, for I feel sure that 
in ten years the people would be astonished at the result Enterprise 
is an American characteristic, and in our early days was characterized' 
by tree destruction ; now, in the preservation of forests we must learn 
from Europe that economy which experience has dictated. 

Here, under the shade of the young trees, the forest moss would 
grow again, and soon these vast areas of arid and burnt rocks, would 
be covered with fresh loam; while, growing thriftily, the larger trees, 
would suddenly present themselves as a cheap supply of valuable lum- 
ber. Thus a new forest would be created and prevent the melting of the 
winter snows, and the sudden floods; and, by its conservation of 
moisture and condensing coolness, would at the same time moderate 
droughts, and benefit navigation. Then in the place of untaxable 
lands these barrens would become a source of great income to the 
State. 

All these matters have been kept in view during the process of the 
survey ; and the locations suitable for water communication between 
lakes, for the erection of reservoirs, with the place of ponds and 
marshes diminished or dried up by the cutting away of the forests, and 
other notes of hydro-dynamic interest from time to time made, have 
frequently been sketched in upon the maps. 
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BOUNDARIES. 



In all the denser portions or ''cores" of the wilderness^ the locations of 
the division lines of lands, are in such doubt as to lead to great confusion ; 
often, indeed, to contention, in those sections which are accessible to 
the lumberman, and from which yaluable varieties of timber are taken 
by the various lumber companies, and floated out down the streams to 
settlements. 

Countv and town lines, so elegantly laid out upon paper, are often 
impossible to find, and such tracts of lands as change hands between 
lumbermen and speculators, are generally of necessity known and 

described as " township No. in tract, * patent * or * purchase.' " 

Such reference is either to the great grants of lands made oy Colonial 
government under authority of the Grown of Great Britain previously to 
file revolution, in the then " colony of New York,'* or to tne immense 
tracts given away at a nominal price by our commonwealth shortly 
after it became a State. 

The surveys of these great patents were imperfectly made with 
aid of small magnetic compass and chain ; and according to the tradi- 
tion of backwoodsmen at times with a rope for chain. At that period 
the question of magnetic declination was little understood, and there 
are few if any local records of the variation. Attempts at its estima- 
tion now, (for the earlier instances, at least,) are little better than 
guess-work. 

Local attraction was also nes^lected, and, indeed, the surveyors of the 
period, owing to their limitea knowledge of the many changes in 
magnetic variation, secular, diurnal or accidental, noted in their field 
books only the most extraordinary perturbations — the reversing or 
sudden change of bearing of the needle by beds of loadstone or iron 
ore which they approached — and then plunged blindly on, near 
towering mountains, great forest trees, and beds of rock conteining 
^ins of magnetic iron disseminated; all of which exercised their 
mfiuence upon the needle. The rudeness of the methods in use at that 
time for chaining the distances over mountainous ground, did not 
fail to add to the error, so that in place of the horizontal and straight 
or right-lines intended, the old boundaries are often wavering in some 
degree, or bent or diverging from the intended course. These diver- 

{rences have, it is claimed, in various spots left intervening strips of 
and — known as gores — belonging to neither of the adjoining tracts. 
The boundary survevs of these tracts were never, in any sense, topo- 
graphical surveys, they were simply compass lines marked on trees ; 
and almost all the topography which appears upon the present county 
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maps has been obtained snbseqnently ; often on no better foundation 
than the casual statement of a traveler who has visited the region. 

Notwithstanding these errors, (which in so vast an area are not easily 
discovered,) these ancient survey lines continue to this day to be the 

{)rincipal reliance of landowners, and they are everywhere the dividina^ 
ine between propertjr. Nevertheless, as they were only lines of blazed 
or axe-marked trees, it is often impossible to find any indications of 
their presence ; for besides the crumbling decay of a century, wind-falls 
and forest fires have swept over in places, and forever extinguished 
them. 

The failings of compass and chain are surpassed by the failings of 
the line itself, which, when marked upon ^or trees, vanish soon 
with the fall and decay of the monumental timber. In these damp, 
mossy forests, rank witn decay, it seems little else than mockery to 
have selected such crumbling monuments as the field books of some 
of these early surveys reoora. A " stake *' or " heap of wood," even 
though surrounded with ''witness trees with long blazes," may be 
difficult of identification after the lapse of a century ; yet are the 
actual recorded marks of the corner of a township in a portion of the 
wilderness, full of "stakes" and " heaps of wood" and "long blazes*' 
on the trees, long ago made bv trappers, for trail or trap-boxing, and 
after such a lengthened perioa, often difficult to distinguish from sur- 
veyors' marks. It is only when the permanent topography and land- 
marks of the country enter into these field books that they become of 
lasting value to posterity ; and it is to be regretted that only in a few 
instances, has the Colonial surveyor been at the pains to measure the 
distance from his township corner, to the shofe of some lake near by. 
Generally, the mountains and lakes are so little shown that one would 
never suspect their existence ; and, indeed, running only on the sides 
of the huge townships, without venturing into their interior, the old 
surveyors were really unacquainted with the interior. So great has 
been the influence of these old land patents, and the great estates which 
they represented, in moulding and forming the political divisions of 
the northern portion of our State, that the lines of division between 
them have been, to a ^eat extent, adopted as the county lines; and, 
vrith a few local exceptions, the lines thus obtained are still the most 
aocurate and reliable. 

Of the whole extent of the county boundaries (lines) within the 
wilderness region, these old lines form over seventy-one per cent d^) 
by a careful calculation which I have made; and besides occurring in 
the town lines, they form almost the only other boundaries between 
estates. 

The great Totten and Crossfield purchase forms by its northern 
limit parts of the northern boundaries of three counties, Essex, Ham- 
ilton and Herkimer; affording at the same time, practically or sup- 
posedlv, the southern limit of both portions of the " Old Military 
Tract, and of a portion of " Macomb's Oreat PurcJiase" The division 
line between the old military tract and the eastern part of Macomb's 
purchase, is also the division between a portion of Essex and Franklin 
counties ; and the boundaries of the Lawrence, Vrooman, Artherburgh, 
Nobleborough, and other tracts, at the south side of the woods, form, 
in a similar manner, the boundaries of other counties. In fact^ so 
intimately are these old patents connected with the county organiz»- 

[Sen. Doc. No. 98.] 16 
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idoQB, that their names and titles have become the cognomens of the 
vast areas of the wilderness wherein they are located, and are, there- 
fore, the local names for great sections of the region embraced nnder 
this survey, and as the popular titles of topographical areas, demand 
recognition. 

Their relative areas and positions are so imperfectly understood by 
the general public, which have no access to the old records and docu- 
ments, that 1 have endeavored to briefly outline their characteristics, 
as their importance will admit, in the appendix. (See Appendix B.) 
In the accompanying sketch, in colors, showing the location of these 
great land patents, 1 have brought together, upon one sheets the sev- 
eral tracts as though perfectly contiguous, omitting to show thereon 
the gores that are claimed to exist The relations of these patents to 
each other, and to the several counties, will be more readily compre- 
hended, while the slight sketch of topography forming the ground- 
work, will rive an idea within which of the tracts, well-known localities 
are situated. 

At different times I have made careful search for these comers in 
order to connect them with my work, but with indifferent success. 
When searching for the marked trees it is necessary to keep an eye 
upon the dead and fallen timber, and often after long and painful 
search we find, prostrate and moss-covered, the dubious, crumbling 
remnant of a tree, that should be the landmark between millions of 
acres, but which here, in the dampness and gloom of the dense wilder- 
ness forest, lies decaying. There can hardly be a better proof than 
this of the great value of the permanent mountain landmarks, whose 
positions and bearings it'has been my labor to locate. I am, however, 
convinced that by a long and special search some of the great corners 
of these ancient patents can be accurately found; and well located; 
and it is to be hoped that immediate steps will be taken by the State, 
for the permanent establishment of from eight to ten of these great 
corners, before the last witness tree has rottea to the ground. 

Though this would require several years of special work, it would 
be simply the performance of a duty which the State owes to land 
owners, for whom the surveys (for which they paid the State) were 
originally imperfectly executed, and left without the permanent comer 
marks, to which the extent and value of their purchases entitled them. 

In my searches for county corners, also, the same state of affairs 
has been apparent, often probably, because these pre-revolutionary 
lines were accepted as the boundaries. In order to prevent endless 
litigation, incumbering our courts, it will be also necessary to 
fix and establish by stone monuments, the different county corners 
within the wilderness. Unless this be done the lines of the counties 
will become uncertain, and in time extinct. 

All the counties of northern New York will be e<}ually affected and 
the interests of the State itself are at stake; for it seems to me very 
doubtful, in many cases where lands in this region have been sold for 
taxes, whether proper descriptions of the property have been made, 
many lots which are thought to be in one town or county, being 
actually in another. 

I have endeavored at many points to locate these interior comers by 
triangulation from the mountain peaks, but so rugged and moun- 
tainous is the whole of this region, that wherever it has been possible 



AdIBONDAOK W1LDIEBNB88 OF JMxw ITOKK. 123 

to iind a comer the mountain stations were invisible, and that method 
of work therefore was inapplicable. The corners are generally in deep 
Talleys or upon one side of some mountain range, ana so inclosed by 
the mountain ridges, that it would require the chopping away of tim- 
ber and the clearing of space, equal to a small farm at each corner, 
before it could be surely ascertained to be accessible to location, by 
angular measurement 

The best method of determining these hidden comers would be by 
astronomical observations with zenith sector, Tor altitude and azimuth 
instrument,) in conjunction with siderial clock and chronograph; 
telegraphic connection beine maintained by a portable (military) 
telegraph line connecting with a proper observatory, such as the Dud- 
ley at Albany. This would afford the astronomical co-ordinates of 
each station with accuracy, and these records would in themselves be 
eaual in efiScacy and permanency to the stone monuments of native rocl^ 
wnich would be firmly set to form enduring and incontrovertible cor- 
ner marks to these sreat counties, for countless ages. 

In case this should be undertiJcen, as it ought to be, I would urge 
that— 

(1.) Wherever practicable the permanent corner-mark or center 
should be made in the bed rock ; which may almost invariably be found 
at or near the surface of the ground in the mountains. It would be 
advisable to sink a drill two or three feet vertically into the rock, and 
fiU the hole with steel scraps and lead, in order to form a station mark 
which could not be destroyed without great labor. 

(2.) The telegraphic connection in determination of longitude 
should be insured by insulated copper wire of good size. Such a 
wire, properly coverea, could be used on any ground, and laid cable- 
like along or across the bed of a lake. 

OouisTTY Lines. 

The counties of New York in some respects stand in the same rela- 
tion to the State that the territories of the Union do to the United 
States. The Senate and Assembly of the State can bj law change the 
boundaries of the counties, establish new linea of division and alter or 
modify the local form of government; which the national legislature 
can only constitutionally do with the territories. As the United 
States tnus legally determines and establishes by survey the boun- 
daries of its territories, so it would seem that the State is bound to 
legally determine and survey the lines of its several counties. 

In Great Britain this right of the counties has been fully com- 
prehended, and the British Ordinance Survey maps have become the 
guides of the assessor. 

Such a survey of the county lines in this State has never been 
made, and it is to this omission of natural duty that the quar- 
rels and disputes in regard to lines of division, and the proper descrip- 
tion of lands sold for tozes, are attributable. 

The origin of this fault, if we accept the traditions of the State 
land office, is very simple. At the close of the revolutionary war in 
1782, the new State lust arising from the embers of seven years of war 
was moneyless. Bich in its vast areas of wild lands, vet without the 
means to liave them surveyed, it was suggested and adopted, that the 
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public lands be laid out upon paper and sold, in order that the treasury 
might be in some measure replenished without the expense of survey. 
The system of office surveying, on paper, became very prosperous, and 
thougn occasionally leading to sales of one million acres at an esti- 
mation of eight hundred thousand, suited all parties, and was con- 
tinued till the State was thought to be stripped of its last acre; and 
all boundaries were necessarily left in an execrable condition of ram- 
bling and conflicting compass lines, by the hasty local surveys made 
for aiffcrent owners. Later came new counties, created also upon 
paper by legislative enactment, bounded principally in the Adirondack 
region by the limits of the heterogeneously associated tracts; the 
mere private tree marks of individual owners! 

It is difficult to realize such a state of affairs; and the search for 
these private lines which were accepted as the county lines, reveals the 
most surprising errors. The condition of the St. Lawrence county line 
has been heretofore alluded to, and is well shown by the illustrations 
(plate 13), but it has been found that in some places there are not 
now and probably never were any county lines whatever. At the 
south-eastern corner of Franklin county close search has failed to dis- 
cover any county line, and the line of Essex county, for many 
miles, is discernible only upon the maps ; vast tracte of land being 
inferentially, either in one county or another; truly comforting 
information to those who desire to dodge taxation. This south- 
eastern corner of Franklin county has also been searched for vainly; 
and the whole affair is but an example, showing the imperative neces- 
sity of the State, now in ite wealth and power, executing the county 
surveys ; which it could not do in the days of its pove^, following 
the revolution. 

The same remarks may in some measure, be applied to all the coun- 
ties of the State ; and the intereste of the land owners, the great body 
politic, demand the accurate survey of all the counties; not for the 
purpose of reducing or changing the crooked lines to straight ones, 
but for the measurement of the crooks and turns accurately as they 
exist, in order that the true area of the State may be determined, and 
of the counties and of private lands as they are; and that correct 
data may be at length obtained, for a perfect map of the State. 

GOBSS. 

Of the great number of gores which are claimed to exist through 
inaccurate surveys, I have space only to refer to one which is claimed 
between the north line of the Totten and Grossfield purchase 
and the south line of MacomVs great purchase. It is traditional that 
a ^'gore^' existe between these purchases, and much research has been 
made in order to ascertain whether it existed, and if so, where f By 
the laws of the State the division lines as found are accepted as evi- 
dence, as against lines of bearing or distances recorded on paper. 

It was assumed by the legal authorities of the time, that the south 
line of the Macomb and the north line of the Totten and Grossfleld 
purchase as I have shown it upon the map sketeh in colors, was 
one and the same, and with the belief that this was the fact, they 
made this assumed single line, the southern boundary of St Law- 
rence and Franklin counties, and the northern limit of Mamiltoni eto. 
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It is claimed thai they (the authorities) were mistaken, and that there 
were two lines, and between them a gore separating the counties. Cer- 
tain parties desirous of securing the valuable timber, pine and spruce, 
which grew on what they thought was a portion of this gore — low- 
land timber accessible to water — investigated the subject, and con- 
cluded that the f^re was a narrow band or strip over half a mile wide, 
having parallel sides and extending east and west along within the pres- 
ent claimed limit of the Totten and Orossfield purchase, of which they 
believed it never formed piece or part. These parties obtained a quit- 
claim deed from the State (through the Commissioners of the Land 
Office) of so much of this gore as lay within the Township No. 47 of 
the Totten and Crossfield purchase, as they claimed, improperly. The 
tract of which they thus possessed themselves included the Preston 
ponds at the head of Cold river, and was of the form shown by the 
aooompanying diagram. 
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It will be seen by examining the figure, that the gore claimed had 
parallel sides, and along its diagonals at either end had a claimed 
width of 72 chains and 40 links, and included the Preston ponds. The 
foundation upon which this claim for a gore here rested, was that the 
northern boundary of the Totten and Crossfield purchase, was a line 
running west from a point ten miles north of Crown Point as the 
compiiss needle pointed in 1772. The claimants of the gore held that 
this line actually passed to the south of the accepted or old line some 
72 chains and 40 links, as shown in the figure by the dotted line. 
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They caused a survey to be made, commencing at Grown Point, and 
measuring north ten miles on the ice. From the comer thus made they 
produced a line westward to the neighborhood of the Preston ponds ; 
and claimed that this line was the true one,* and that it came south of 
the old marked line — which they called the Macomb line — and 
alleged that the existence of their gore was thus proved. Their claim 
was disputed by those holding, previously possession of these timber 
lands, who claimed that no such gore existed, etc., etc. 

Entirely disinterested in this matter, I desire to call attention to 
certain tejcta which seem noteworthy; and which, while thev may 
tend to indicate that a gore exists, would locate it differently, and show 
for it a different form and vaster area, and attribute its origin to 
different causes. 

The gore claimed at township 47 was south of the old line and 
included the Preston ponds. It seems to me that there is as good 
evidence that the gore lies entirely to the north of the old marked 
line, and that it does not contain the Preston ponds ; and that it is a 
great triangle instead of a parallelogram. Examining the records of the 
two sarveys, I find old maps and measurements whicn may be accepted 
as data. Upon the old map of Macomb's purchase at the north-west cor* 
ner of Totten and Grossfield, is shown the great obtuse ande formed 
by the two lines at the south*west (B), linking the (it tracts No. 1, 3 and 
3. This obtuse angle measured on the map 145° 25'. From the 
records of the measurements made by the surveyors of Macomb, the 
angle is also given and is 145° 45.' It is evidently 145° and 25' or 45'. 
If we take the same angle to-day at the true N. W. comer of Totten 
and Crossfield, we find it on the best authority 139° 30', and on another 
almost equally good, 139° and 30' also. These are evidentlv not the 
same corners ; for there is a difference of at least six degrees (6°) between 
them. 

The comer of 139° is apparently to the south of the 145° comer : 
and if they were accurately measured in accordance with the rules of 
trigonometry there remains a triangle of the following form. 



m 



ST. LAWRENCE CO. S 

V^^- MACOMB' S"" 



S FRANKUN CO. g 
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Bv a trigonometrical computation we obtain the inclosed inner angles 
J i, and C of the triangle, and 



A 



The inclosed angle at A= 34" 15' 

The inclosed angle at B= 139** 80' 

The inclosed angle at 0= 6** 15' 



* 8«e boundariet of Totten and QroflBfleld purohase, m given In appendix B 
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Snch a triangle would contain from 159,040 to 172,800 acres, in 
accordance with the length of base adopted. The reasons which in 
my opinion render so large and wide a triangle improbable are num- 
erous; but we may, nevertheless, let it stand as one of the indications 
of such a shaped gore. 

2d. Examining the matter from another standpoint we arrive at 
somewhat similar conclusions, at least as to the existence of a tri- 
angular gore. The marking out on the trees of Macomb's great pur- 
chase, was made by long lines on the magnetic meridians; and accord- 
ing to the map of Macomb's purchase, these lines were produced from 
pomts on the parallel of N. lat 45^ to the north line of the Totten 
and Crossfield purchase. The surveyors who chained these long meri- 
dinal lines, recorded the distances, which we will take as data in conneo- 
tion with other and more recent materiaL 

The distance from latitude 44° N. to latitude 45° N., it is to be 
remembered, is about 69-0359 statute miles. 

The north-western corner of Totten and Grossfield's purchase is 
8*250 miles due north of latitude 44° N. 

The northern line of Totten and Crossfield,, at the point where 
Tupper's line is supposed to strike it, is 6.125 miles north of N. lati- 
tude 44°. 

The distance along the parallel from one to the other of these off- 
sets is about 28 miles. 

The length of Tupper's line was 63*125 miles. It was the line 
adopted as the division between St Lawrence and Franklin counties. 

Also the length of west line of the Old Military tract, as measured, 
60*125 miles. 

Tupper's magnetic line appears to vary considerably more than the 
bearing and year would seem to authorize. If we allow 2° 22' 20" for 
the azimuth, which his line should make with the meridian, we find it 
insnfiicient, for 5° 35' west appears to be more nearly the present 
actual declination of this line from the meridian, at least at one point 

Sunning the distance which Tupper records (63*125 miles) at an 
angle of 5 30', we have a 

Departure = 60 miles = 5.75 and Lat := 59.72 

3 miles = 0.29 2.99 

.125 miles = .12 .01 



Depart 6.16 miles ; Lat 62.72 miles. 

Then 62*720 statute miles is the length of arc of the meridian 
between latitude 45° and the south end of Tupper's line; and as this 
south end is 6.125 miles north of latitude 44°, the two added should 
^ive the length of the one degree of the meridian in statute miles 
(= 69 • 0359 miles), whereas it is only 68.845 miles, differing (.1909) 
nearly one-fifth of a mile, 1,056 feet at that point This, sup|K)sing 
the triangular gore previously shown to exis^ would be the midway 
width of the gore. I have grave doubts, however, as to whether Tupper 
did actually measure even the 63.125 miles as claimed* Every curve 
that he made in his line, and every mountain over which he passed, 
without carefully leveling up his chain, gave him an apparent distance 
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without a right line length. There is, therefore, a probability of a 
wider ^ore than the last compatation diows. In liie distance of 28 
miles iSong the parallel of 44% also, there is a difference between the 
length of tne two offsets of 2-875 miles. 

3d. The most striking proof of the existence of a trian^lar ^re, 
allowing the written boundaries to be the legal boundaries, is obtained 
by a careful examination of the question of the north boundary of 
Totten and Crossfield's purchase, as defined in their deed. In this 
discussion, however, the hrst thing to be determined is, what was the 
magnetic declination (variation) in 1772, at the time of the survev; 
all the lines being magnetic. It must also be kept in mind that the 
surveyor is here dealing with spherical lines, that ne is working npon 
the spherical surface of the globe, which, though in short hues 
imperceptible, renders his distances considerable arcs of tiie earth's 
circumference. 

Measuring accurately upon the map, a distance ten miles north of 
Grown Point, along the magnetic meridian of 1772, turning a right 
angle at the termination of this line and producing aline westward 
properly, it is found to run to the north of the Macomb south line (as 
that line is acoeptedli and constantly widening as it goes west, leaves 
south of it a triangular gore, which though more narrow, has the form 
of the triangular gore m'st shown. In attempting to place the form 
of this apparent gore upon paper I have noticed certain peculiarities 
which suggest to me the origin of such gores. The line trends too much 
to the soutn and in a proportion which seems to indicate that the sur- 
veyor in running the line, if it ever was run for Totten and Grossfield 
and their associates (?), did not take into account the convergence^ of 
his sight line toward the equator, or that he was not aware that it is 
impossible to run a pajullel of latitude by due east or west lines of 
sight without corrections for this oonvergency. To put it more plainly, 
he did not seem aware that while he could start accurately east or weBt 
from a station, he could not advance by long sights without running 
either south-west or south-east 

Assuming that the distance to be run for the northern boundary of 
T. and G. purchase was 80 miles from place of beginning, I have com- 
puted the convergence as follows : Near latitude 44^ N., then in run- 
ning six miles we should have a convergence to allow for of 46 • 266 feet 
Now, to find the total convergence for the distance, we have the pro- 
portion, as 6^ miles : convergence in 6 miles I ! sauare of distance : 
X. Gon verted into links our problem would read; 2,304,000,000 : 
70-1 ; 1409,600,000,000 : x. 

It is readily computed as follows : 

409,600,000,000 x 70-1 ^^^^^ ^„ 
6^ miles = l^^^-^» 

Then the completed proportion reads in links 2,304,000,000 : 70-1 : : 
40C,600,000,000 : 12462-22+ and the answer 12462.22=6231-11 
links being the convergence in 80 miles for lat 44^ This is equivalent 
in feet to 4,112^ feet which is less than one-half of what the graph- 
ical delineation would show. 



Adokuidaok Wn.i>RRTrTOfl of Nsw Yobx. 129 

All this tends to snggest that a vast eore of land actually exists in 
the position which I nave indicated, hut the preceding remarks are 
merely intended to show how dubious and uncertain are the boundar- 
ies, and areas of lands within this region, for its existence can only be 
proved by a special survey. The area of the apparent gore varies with 
each form or basis from which it is deduced, the most moderate of 
the preceding estimates indicating at least 25,000 acres of land, while 
it might be figured even higher and actually have a much larger size. 
It may not be uninteresting to remark that while the Macomb corner 
was a maple tree, the Totten & Crossfield corner was a spruce tree; 
another point in which they disagree. 

If this gore exists it is the nroperty of the State ; wild lands, forest 
covered and never granted, sold or donated, so far as we know, since the 
world first emergea from chaos. The primeval forest here has been so 
far, except in patches near lakes and streams, untouched by the axe, 
and the acoessible portions may rate for their timber, as high as five dol- 
hura an acre. Should the ^ore, therefore, prove to exist as indicated, 
BO differently from all previous surmises and conclusions, the ancient 
tradition is justified : and I am afforded the pleasure of turning 
over to the State a little kingdom of land, which at five dollars an 
acre would be worth 1125,000. 

It is advisable to determine by re-survey the exact condition of these 
lines, and it is to be hoped that we shall have in this gore the nucleus 
for the Adirondack park, obtained without expense to the State.* 

I trust, therefore, that the Commissioners of the Land OfSce will 
BO comprehend the interests of the State in this matter, that they will 
refuse to j?rant other quitclaim deeds, either of gores which do not 
exist, or of gores which do exist, and are so much cash in the treasury 
of the State. 

^Lote iVoto. -^ Should the IndlcatlonsproTe, od re-^urrey, oorreot, and the area amount 
tott.OQOaores, there would be over 100,000 acres of wlldemefls lands In the possession of 
the State which could be converted to the purposes of the Adirondack park. 1 have been 
favored by the Deputy Gomptroller with the foUowlng schedule of lands now owned by 
the State within the region. 



Oonntiea. 


Pati. 


Acres. 


dtnton 


Old Military Tlraet 


10,188 




WeeterlT d vt. 


14,588 


Pnuiklln 


All paru 

All parte 


8,80S 


Hamilton 


80,880 


Herkimer 


Town of Wilmurt •*... 


1.807 


St, TiaWT«nOe - r - - t - t t , - r - , . . . . , . » . - r - - 


Maoomb*s Purchase 




Warren 


North'Western Towns 


0,668 









Total of lands now owned by the Slate in this wildamssa 84,416 



[Sen. Doc. No. 98.] 17 
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TRIANGULATION. 



At the oonolusion of work in 1872, more than half of the moit 
important of the true Adirondack mountains had been oconpied with 
the theodolite, as trigonometrical stations, and the general, relative an- 
gular position of these great peaks had been fonnd; while •numerous 
ksser angles had been measurad to minor stations. Commencing near 
Grown Point, where measurements were made to stations at the shore 
of Lake Ghamplain, the triangulation had been adyanced westward 
with the intention of securing the interior work before the season in 
the mountains should become too inclement and wintry. As stated in 
the report of 1872, it would be necessary to measure a few additional 
angles in order to perfect the connection with Lake Ghamplain, and 
the known objects or datums adopted as the basis of the work. 

As such datums, at the resumption of work in 1878, 1 had selected, 
as heretofore mentioned, the principal light-houses at the lake shore ; 
&e position of which, and their distances, etc, haying been determined 
both astronomically and geodetically, with great accuracy, by the 
United States Goast Suryey, rendered them, with aid of the data 
courteously furnished me by the officials of the suryey, entirely suffi- 
cient for the purposes of this trigonometrical reconnaissance. My 
thanks are specially due to Prof. J. E. Hilgard^ assistant in charge, 
for directions giyen the draftsman whom I employed at Washington 
in copying numerous maps of the shore line of Lake Ghamplain from 
tiie archives of the Goast Survey. 

I have already, in the preceding narrative of field work, given an 
account of the character and location of the base-lines adopt^ and of 
our difficulties and finid triumphant measurement of the primary tri- 
angles nearly in the desired locations. These locations I had selected 
as peculiarly favorable for the rapid and accurate connection of the Goast 
Survey work with our interior stations, and it was my design to make 
each distance between the light-houses, the base-line of an entirely dis- 
tinct triangulation — the one base to the north, the other to the 
south — so that in each determination of an angular point, (for 
instance, a mountain peak,) we should have results based on entirely 
independent data; wnich, if agreeing, would be a proof of accuracy 
in each. Thus error in measurement would be liable to be detected at 
its origin, before it should prove too late to remedy it; and this check 
would serve, in some measure, as a base of verification in case it should 
finally prove to be impossible to measure one in the tangled recesses of 
the wilderness. As detailed in the narrative, we were favored, later in 
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the seasoziy by the Goast Suireyy with information of the location of two 
of their carefully measured base-lines, and with the astronomical 
oodrdinates of their principal Lake Champlain stations; with the 
latitudes, longitudes and azimuths. 

I had contemplated an interior base line of yerification to be meas- 
ured upon the ice of Long Lake in winter, and had arranged to 
make angular measurements from the mountain peaks in summer, 
to signals at stations marked in the rock near the water-level on the 
lake. It would then have been comparatively easy to have meas- 
ured the base upon the ice in winter; but tne completion of the 
angular measurements was delayed by a week of storm in the fiel^ 
which so hindered us, that the requirements of my plan of work — the 
number of days allotted for the purpose — were even exceeded in 
exasperating delay ; till other appointed work imperatively demanded 
attention. 

The selection of light-houses, well-known and almost permanent 
land-marks, was the more advantageous as the height of their towers 
was sufficient to secure the requisite elevation above the earth and 
disturbed lower strata of the atmosphere ; a matter of much import- 
ance in measurement along lines of eight or ten miles len&^n, in 
which the combined curvature of the earth and refraction would sub- 
tend a vertical difference of from 35 to 60 feet, from the right line. 

Our chief signal, the automatic stanhelio, has been heretofore fully 
described. It nas been employed in preference to mirror or silverecl 
tube siraalfi^ as being more substantial ; glassware being almost infalli- 
bly broKen in carrying in a wilderness. Our special form is preferred 
to the well-known tin cone signals, etc, for the reason that it is visible 
at distances many times greater than the cones ; and it is believed that 
if constructed ox equivalent plates, of sufficient thickness, of steel 
or copper, nickel plated and polished, it will resist the tarnishing 
influence of the weather, and by its constant brilliancy overcome 
Uie only objection to the tin signal. When hung upon an axis 
80 that ite vibrations would be in the plane of the meridian — the 
approximate azimuth of the station beini? taken into account with 
the hour of the day and the declination of the sun — a correction for 
phase could be applied, and it would then supply the ^at desidera- 
tum in geodetical surveying, a cheap and reliable signal for long dis- 
tances, and one which would not require the attendance of a sigoal 
man, and yet be always in adjustment unless destroyed. 

Two large boxes of tin for automatic stanhelio signals of different 
sizes, were purchased and put in the hands of the express to be for- 
warded to Long Lake. They, however, never reached their destination, 
remaining it seems at North Creek station, at the head of the Adiron- 
dack railroad. 

In noticing the preliminary work of the triangulation, I must 
deplore the K)rm of construction of the domes of the light-houses. 
They might have been made without any additional expense, so that 
the surveying transit or theodolite could "be set upon the very summit 
and centerea. Their acute form, however, has prevented this, and 
rendered a reduction to center necessary in the measuremente taken 
from the towers, materially increasing the labor in the trigonometrical 
computations. The same fault is to be found with the towers and 
domes of almost all great public buildings; which in a survey must 
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be BCcarately determined, and voald from their commanding ob&racter 
be almost invalnable if not indispensable, yet cannot be occupied on 
account of their nnfortnnate construction, 

lu a line of well-located light-housea this mal-constr action is the 
more to be deplored, for the reason that they afford most valuable and 
unchangeable datnnis for reference of differentsnrreyors, who, proceed- 
ing to tbo same stations, and repeating the same measurements made 
previonsly br others, can discover the true location of lost stations in 
state or local surveys. I trust that this will be borne iu mind in the 
construction of the tower of the new Oapitol at Albany, so that in case 
of the trigonometrical survey of the State, which mnst nltimately be 
made, the surveyor may be able to center his theodolite at the center 
of its tower and from tnis height, the proper center of triangulation, 
radiate lines in all directions withont local obstacle to interfere. 

The station marks, copper bolts sunk in the rock, have been here- 
tofore described They serve admirably, and would laat forever if 
undisturbed. Id one instance, however, some malicioas person has 
ohiaeled away the rock and stolen the bolt ; though other secret 
station marks will enable me to refind the station center. In 
the future it will be advisable to drill a deeper hole in the rock,, 
and fill it with molten lead, with which scrap steel or handsfull 
of small nails could be advantageously mixed to prevent its being 
readily drilled out by individnals, who, for the purpose of crenting 
oonfusion or frauds in lands, might hereafter desire to destroy the 
comer. If the espeuse shoold not be considered too great, a lai^r 
hole conld be cut with churn drill and an iron tube fitted with hinging 
lid, to keep out dust, etc.,which would enable the surveyor to erect, at 
any time, a mast for signal standard, or to take it down and center bis 
instrument accurately over the spot where it had stood. This would 
be of great value on commanding rock crests, where it would other- 
wise be almost impossible to erect a signal or secure an accurate 
center. Under the furious hurricanes which sometimes sweep tho 
mountain peaks, the very stones are thrown from the summit and an v 
ansnbstantial tripod of poles blown away like a feather. The signiu 
notice (card) ns^ at the later trigonometrical stations has also beeu 
heretofore figured and explained. 

GoppBB Bolt Station Mark. 
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The Oeodetical Field Books used during the past season were of 
better form than those previously employed, bein^ more compact and 
less bulky. They were made in accordance with tne form which I had 
found by experience to be the best, and by commencing the record of 
a measurement on the left hand pa^e and running on over to the next» 
the records in no place run oyer a leaf, but each line and set are com- 
plete whererer the field book is opened. Thus the field book is made 
of less width, while having more room for titles and figures The 
foUowing is the form for the left hand page : 

[Left hand page.] 

' I . I I I ■ ■■ I I ; I I — — 

On Graves Mountain, ( W. Theodolite.) Mean Sesulte. 



Ho. 



1 

t 

8 
4 
6 



BTATIOirB OBSBBYSD TO. 



Mount ICaroy (sero) 

Mount Emmom (it«tlon BJ 

Pond <A0 lower ond 

Pond (AO upper end 

A spmee oorered peak (D. of map) 



Approximate 
iHsU 



Hstaooe. 



known, 
known. 
XVmUea. 

8 



Magnotio 
Bearing. 



8.81*41'B. 

frSB^aG^B. 

(Compute 
bjaro. 



1 



•< 



The column for approximate distances is new in such field books, but 
is yery useful where small, nameless, forest-coyered hills near by haye been 
obeeryed upon in measurement, and with aid of this and the letters of 
reference in the reconnaissance sketch the topographer when platting 
Oxe angles can haye no question as to which summit is referred to. 
After taking seyeral magnetic bearing at the most fayorable time, 
the remainder are left to oe computed from the triangulation. 

The form upon the other page, extending on to the right, is here 
shown. 

[Right hand page.] 
F. C. Observer. [Station marked by Copper bolt, No. 15.] 
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On this page are always recorded the measurements — horizontal and 
Tertical — in degrees, minntes, and seconds of arc, much as above shown. 
The trigonometrical measurements during the past season are con- 
tained m two volames of the preceding form, and are the records of 
the work at the dififerent stations mentioned in the narratiye. A suffi- 
cient list of the more prominent mountain peaks occupied as stations 
has been given in the preliminary portion of the report (page 13), with 
the station marks and numbers 6y which they are distinguished. 

At dififerent points, howeyer, in the progress of the angular work^ 
important peaks, rising even to altitudes aboye 4,000 feet, haye been 
found, to maps hitherto unnamed and unlocated. Jt became necessary 
to giye to each of these some title by which it might be known upon 
the field books, and referred to in measurements. Whereyer the Indians, 

fuides or hunters had names for such peaks, eyen thonsrh grotesque, 
haye adopted them ; and, indeed, in all the nomenclature of the 
region all important popular names haye been adhered to, eyen when 
taste would haye led to a change— excepting only in the case of Mud 
Pond at the head of the Schroon which, in order to distinguish it from 
the numerous other mud ponds, we haye called Elk Lake, in memory 
of the stately alcine deer once abundant in the yicinity. 

The titles, Mt Marcy, Mt Seward and Mt Dix, were giyen years 

o by the State Geologists to the peaks which now bear those names. 

e first two were named after Ooyernors William L. Marcy and Wm. 
H. Seward, and the third after the then Secretary of State and present 
Ooyernor John A. Dix. The titles of Mounts Marcy and Seward, 
tiiough generally accepted, are objected to by many who prefer the 
names wnich the aborigines are said to haye giyen them — Ta-ha-vmaj 
^ cleayer of the clouds,'' and Ou-kor-lah, or the ** great eye.*' 

It seems appropriate, howeyer, that we should haye among our 
mountains, such majestic monuments to those who haye so often re- 
oeiyed the public trust, and in that manner giye a peculiar and his- 
torical character to our geography. For this reason I haye giyen to 
three other peaks the names of three other Goyemors. 

Upon the range of which Mt Maclntyre is the highest crest are two 
other lofty peaks, that we haye only hitnerto been able to distinguish 
as north and south Maclntyre. To the south peak I haye giyen the 
name of Mount Clinton, aiter a goyemor who was, perhaps, the first to 
fully appreciate the yalue to the canals, of the riyers descending from 
this re^on ; and to whose interest in science, and sagacity and publio 
spirit m early days, the State is deeply indebted. This grana peak 
exceeds 4,000 feet in altitude, and its height will be finally com- 
puted from niy trigonometrical measurements. To the peak next 
north of Mt Maclntyre I haye giyen the name of Mount Wn^ht, after 
Goyemor Silas Wright, who was indeed a representatiye of this north- 
ern region, and whose own St Lawrence county may be looked upon 
from tiie summit of this yast granite monument Its altitude cannot 
be far from 4,000 feet aboye the sea. 

Directly opposite the frowning crest of Mount Seward arises another 
haughty mountain, amid numerous lesser peaks, yet all nameless, 
though the crest has nearly an altitude of 4,000 feet This we haye 
the gratification of first placing upon a map, and I haye giyen this 
summit the title of Mount Seymour, after a goyemor who, in his early 
days, was an explorer, summer and winter, of portions of this wilder- 
ness, and whose name is pleasantly remembered by old guides. 
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To the loftiest peak of the Jay range in Basex oonnty I have given 
the name of Monnt Mac Donoagh, after the ffallant officer whose vic- 
tory upon Lake Champlain was witnessed oj this moantain. Seen 
south from Plattsburffn itpresents a majestic summit, and rises to 
a greater height than Mt Hurricaney which lies about a dozen miles 
to the south m the same general range. 

The peak which I have named, Mt Redfield, lies to the sonth and 
west of Mt Skylight, as shown on the reconnaissance map (plate 6). 
It is named in honor of William 0. Bedfield, whose services to science 
have been so various and valuable, and who was also one of the earliest 
explorers of this region. It is he who first described Mi Marcy, call- 
ing it the '' High reak of Essex/' and by his energy and enthusiasm, 
the first expedition to the summit was organized. It was he who 
claimed the Opalescent river to be the true head of the Hudson — and 
passing the streams which descended from Lake Tear without discover- 
mg it — held that the loftiest source of the Hudson river was in the 
mountain meadow or marsh — from which the left hand branch de- 
scends — ^which however is itself fed by the still more elevated meadows 
or marshes of each terrace upon the slopes of Marcy. While we are 
compelled to turn to Lake Tear as the definite spot which we may 
term the highest pond source, the labors of Prof. Bedfield seem to me 
to demand the recognition which I have given them in the moun- 
tain so near the scenes of those early explorations. It is remarkable 
that like Mts. Haystack and Skylignt, tnis peak should have so long 
escaped notice, though possessing an altitude of 4,688 feet above tide. 

Tne location of the other new mountains will be shown upon the 
final map, and it may here be stated that in addition to those discovered 
and named in the report of last year, and those just mentioned, there 
are others full as worthy of names, but as yet only known on our maps 
by letters and fi^re& 

Notwithstanding the rapidity of the reconnaissance, vertical angles 
have been measured to ana from most of these great peaks, and the 
distances beine short, the aneles often large and tne refraction estima- 
ble, they have been employea as a check upon the barometrical deter- 
minations of altitude — more especially in settling the differences of 
height between neighboring peaks. An interesting example of one of 
the comparisons of neight is shown by the determination of the differ- 
ence of height between Mt Marcy and Mt Haystack. The mean 
height of these stations by barometrical measurement is as follows: 

Mt Marcy 6,402.65 feet 

Mt Haystack 5,006.08 '* 

A = 396.57 " 

My measurement of Mt Haystack — first ever made — had proved 
it to be the third mountaik height of the State ; and by barome- 
ter apparently 5,006 feet above tide level. So narrow was the margin 
by which this mountain attained, or seemed to attain, an altitude of 
5,000 ieety that a careful test by some other method appeared desir- 
able. Assuming Mt Marcy as the datum, the difference of height 
oould be detenmned with great accuracy. 
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To test the aoestion of differenoe of altitude I compatedi#'4rigoiio- 
metrically, witn interesting results. The conditions of the proolem 
are best understood by an examination of the figure. 



FUk 




MT Haystac 



PANTHBB 
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The distance (D) between the mountain peaks here shown, as deter- 
mined by triangulation, is 6,600 feett The aifference of height between 
peaks (A to B bein^ a line of true level) of course equals B 0. The 
zenith of each station is shown by Z and Z\ but as the measurements 
were by reciprocal vertical angles taken on each peak the side B 
can be easily computed (correoting the obsenred angles for refrao> 
tion,) * as follows : 

sin G : sin A : : A B : BO 

Then we obtain — 

sin ( 86** 31' 30" ) = log. 9.999201 

sin A ( 3** 28' 30" ) = log. 8.782666 

A B ( 6,600 ) = log. 3.819644 

Using Co. Ar. of (0-000799) we have the log. of B = 2.602908 
and we obtain 400.781 feet The observations are corrected for the 
elevation of axis of instrument and 

Apparent difference in height = 400.781 feet 

Correction for curvature = ^ 0^2 " 

Mt Marcy above Mt Haystack = TaT^q^ " 

game by mercurial barometer mean of) ^qogR^A « 
two hundred selected observations, f 

5.263 « 

* The local oo-efflotent of refraction te/et to be preclselj determined. The measare- 
ment of Bald Peak and Mount Dlx, etc., Df spirit le^el, as a test. Is under consideration, 
f Onlr graphically as vet. 
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^^ Wftt/B f^^ apparent diffeienoe between the trigonometrical 
andnSlrometxTcal results. Without the corrections for curvature and 
refraction, the results are almost the same (trig. 396* 346 feet) ; audit 
forms an interesting comparison of the two methods of leveling. 

It is apparent, therefore, that Mt Haystack is somewhat more than 
306 feet lower than Mt Marcy, which, considering the latter mountain 
5,402 feet in height^ would make Mt Haystack about 5,006.08 feet 
above tide leveL 

Without further example it is sufficient to remark that the trigono- 
metrical leveling — though thorough and exact computation has 
yet to be made — has indicated, wherever applied as a test, the essentia 
accuracy of the barometrical results, except in cases where the atmos- 
pheric conditions were very unfavorable. I shall be satisfied, cousider- 
mg the light character of the necessarily portable instruments, if all 
the comparisons result nearly as well as the example just given. 

ASTBOlirOMICAL WOBK. 

The determination of interior points by astronomical observations 
has been limited, owing to the lack of the necessary standard instru- 
ments. Portable astronomical instruments have been concentrated in 
the hands of the National government at Washington. The State has 
not even a single large theodolite fit for an accurate primary triangula- 
tion,and when a portable transit, alt azimuth instrument or zenith 
sector is required to correct a survey by astronomical observations, 
they are not to be had. It would seem proper that every State should 
be provided with at least one set of standard, portable astronomical 
instruments to meet the demands of scientific work within its borders. 
Such astronomical work as I have been able to accomplish, has been 
necesaEurily with the portable instruments heretofore described. 

ASTBOKOMIOAL AZIKUTHB. 

Observations for this purpose have been taken at several stations in 
the interior of the wilderness for the purpose of better adjusting the 
bearings and trianeulation. The great diflocalty in such a mountamous 
and densely wooded country has been to find a sufficient or proper 
range on which to set an azimuthal station-light or mark for subse- 
quent reference, without changing the astronomical focus of the instru- 
ment The work has, however, teen as well executed as weather and 
the locality permitted, at the following stations, with the instruments 
named. Other attempts were made at other points, but owing to 
bad weather, etc., are not considered of value. 



Tetf. 


Instrument. 


Station. 


Star. 


Obserratlon. 


IKS 


Troughton ft Slmms Theod. 


Mt.Maro7. 


aU. Mln. 


Upper Transit. 




isre 


u •» (t 


Lon^Lake. 


u 


u •« 




isra 


Wm. Wtlrdeman Transit. 


Ampersand If t. 


u 


«• u 




U18 


t» *« tt 


Bog BtTer 8U. 


M 


U M 
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The time of upper transit was selected for these obsenratiofis for the 
reason that the approximate latitude of the station could be at the 
same time taken ana with more accuracy than at the time of the elon- 
ration of the star, and the conseciuent necessary reduction of obserY»- 
nous to the meridian. Observations, however, were taken at the period 
of elongation and will be of use. 

The determination of magnetic declination ( ^ variation of the com- 
pass '') was made at the same stations where azimuths and latitude 
observations were taken and were of course indis{)en8ablein the brinff- 
in^ to the true meridian of bearings of points in lakes taken wiSi 
pnsmatic compass from boat. 

LaTITUDBS AKD LOKOITUDB& 

At numerous points, also, latitude observations were made with 
sextant and artificial horizon, of the sun and of stars both on and off 
of the meridian. A single example of this work by method of British 
Ephemeris may not be uninteresting. 

I select a single observation at the settlement of Long Lake. 



Approximatb Dstebmikatiok OF Latitudb. 

Altitudes of Polaris, out of the meridian. 

Barometer standing 28* 300; Attd. Ther. 45'' Fah. 

OBSEBYATIONS. 



Double Altitudes of Polaris. 


Albany (D.Obsf) Mean Time. 


90**.... 08' ...00" 


9 h 31 m....00 sea p. IL 



Result of Calculation: 
Latitude of Long Lake Station, 43** 57' 40". 051. 



Ckdeulation : 

Time of Observation, ) o k qi •„;« aa o^ 

Albany Civil time (D. Obsf) f 9 h. 31 nun. 00 sea 

A Dud. Observatory from ) ^ 1. r.i • kako 

Greenwich long. W. in time f ' ' " ^ ^* ^^ '°^'^' ^^'^^ ^ 

Greenwich mean time = 14 h. 25 min. 59.52 sec 

Siderial mean time G. mean noon = 13 h. 9 min. 41.82 sec. 
Time of observation 9 h. 31 min. 00.00 sec. 

Acceleration ) h. = 2 min. 17.99 sea 

for > min. = 4.10 sea 

14 h. 25 min. 59.52 sec. ) sea = .16 sea 

Siderial time of Observation = 22 h. 43 min. 4.07 sea 
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Then for wro. 

W 08' ^ , 

Observed double altitnde Polaris = — « — = ^ ^ 

Correction for Refraction. 
Befraclioii for Id"" of uro = - 5a''100^ 

« •* Bar. 28^00' = - 8.298 
« « Ther.46° = -I- .686 ' 



Correction for refraction = — 1' 00."949^ 

Corrected altitude of Polaris = 46^ 04' 00."000 

For refraction — 1. GO. 949 



46° 2'69."061 
Subtract 1' 00. 



Keduoed Altitude = 46° 1' 69/'061 

1st Correction Bro. N. K = - 1° 6' 37. 000 



43° 66' 22."051 

2d " u u u ^ + 22.000 

8d " u €i u ^ ^ 66.000 

Latitude of Long Lake Station 43° 67' 40."061 

Such approximate determinations of latitude are valuable in locating 
small interior ponds or other points invisible from our mountain 
actions ; but tne latitudes and longitudes of our survey stations will 
be all determined by the triangnlation, and computed from the astro- 
nomical coordinates of the base lines of the U. S. Coast Survey on 
Lake Champlain, the locations of which are well shown upon the tri- 
anrulation map at back of this report 

It would, however, be very desirable to determine by astronomical 
and telegraphic observations the londtudes of several of the western- 
most trigonometrical stations, in order to correct and check the trian- 
gnlation. The ease and absolute accuracy with which time may be 
sent by telegraph is hardly appreciated by the uninitiated. On one 
occasion during the past season, it became necessary to procure 
instantly the exact Dudley Observatory time, when we were one hun- 
dred and fifty miles distant from it Itecourse was had to a telegraphic 
station; despatches were sent and arrangements made, and at the 
appointed hour of evening, the wires were connected, and the telegraph 
key in the northern village beat stroke for stroke with the pendulum 
of the Observatory clock. Each movement of electricity had proceeded 
to Montreal, Canada; then southward and around lAke Champlaiu, 
into the Adirondack region — yet carrying, each second, the regular 
tick of the clock. Time thus obtained was valuable in insuring 
[^nchronous observations in hypsometrical work. It is plain that but 
httle difSoulty would be experienced in the application of the tele* 
graphic method to the determination of the longitudes of county 
comers, eta, as suggested in chapter on "^ " ' 
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The Adirondack Survey has advanced so far into the interior, 
and has been so well connected with the base lines upon Lake Cham- 
plain, that the latitudes and longitndes of hundreds of points in the 
interior, including some of the settlements and county seats, may now 
be determined. The astronomical codrdinates of many of the great 
peaks have already been graphically found by the plattinj; of the 
triangulation — Mts. Marcy ana Mao Intyre with a host of other great 
landmark peaks being among the number now for the first time 
located, and during the ensuing season, as but little field work is con- 
templated, it is hoped that time will be found for the accurate com- 
putation of their geodetical positions. 

If it is desired that all the angles and sides of triangles should be 
computed, so as to ascertain the actual distances and bearings of aU 
the different trigonometrical stations or places in the wilderness, some 

{ears of work will be required nnless. suitable assistance be provided. 
F the platting of the angles determining the positions of points, the 
complete filling in of topography and hydrography upon the large, 
final map is deemed sufficient, the map may, u. unexpected delay does 
not occur, be made ready by a year of steady work, showing the results 
of the survey to the present time. 

MonirrAiK Statioks. 

At the conclusion of work in 1872, 1 laid before a committee of the 
legislature, two methods of securing proper triangulation stations, in 
advancing the triangulation westward into the region of lower mount- 
ains, whose summits are covered with forest The first method sug- 
gested was to clear the exact apex of the peak, desired as a station, of 
all its timber, so that the theodolite could be placed upon the exact 
summit, and measurements be made to lakes below and to other 
mountains. The second method suggested was the erection of log 
towers upon the peaks of sufficient height to clear the surrounding 
tree tops ; certain of the trees being left to which to attach ropes and 
tackle blocks for raising the logs. Though the material, ropes, tackle 
blocks, eta, were prepared, it was found in practice that the cutting of 
timber for a tower and bringing the logs to the summit, was more than 
eauivalent to clearing the crest for view, and while it was more expensive 
(tne towers requiring usually a height of at least sixty feet to overtop 
the timber) would be tremulous in a wind that would not interfere 
with measurements where the instrument was set up on the firm ground 
or rock. This might have been remedied by an inner tower, to serve 
as pier for the transit or theodolite ; but, in the limited time at our 
disposal, that was out of the question. The first method was, therefore, 
adopted, and clearings made in advance of the work, or during its pro- 
gress, at Blue Mountain, eto., as detailed on pages 36, 45, 46, 48, 49, 
50, 51, 56, of this report The character of the work is explained by 
the illustrations, plates 8 and 9, which show two of the smaller of the 
eight choppings — sight-lines and clearings — on Blue Mountain. 

This work is both laborious and expensive. The choppers have in 
each instance, to carry the provisions ror their use in packs upon their 
own backs to the mountain summit, and have then to build a 
oamp. On Blue mountain, where our heaviest chopping was done, 
water was not to be obtained on or near the summit, and the camp had 
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to be built some distance down upon the moantain side, at a spot 
where cold water oozed from the moss and was collected. The assist- 
ant in charge, climbing to the top of a central tree, takes bearings of 
lines which must be cleared, and issues his orders to the choppers 
below. The water for the use of the men had to be carried up from 
time to time, from a point half a mile below the crest The amount 
of rations estimated being insufficient, one of the guides best acquainted 
with the country southward, an Indian, was sent hurriedly for more 
provisions, and was only able to procure them at the second settle- 
ment which he visited. Such were the experiences met with in this 
branch of the work. 

If in the future the triangulation be further advanced westward, and 
a great number of summits cannot be immediately cleared for work — 
which would require a very large appropriation — it will be impossible 
to proceed by the present direct and accurate method, and it will be 
only possible to advance by a system of trilinear measurements to the 
^reat peaks which have already been well determined. This method 
IB to be avoided in all cases possible, for if extensively used would 
tend to a constant increase of error. 

Angles. 

To give an idea of the extent of work in the triangulation, I maj 
state tnat we have now more than forty stations, from which it is esti- 
mated that at least fifty lines radiate, having an average length of ten 
miles each ; which would be equivalent to 20,000 miles. If we assume 
an average length of twelve miles for the side of the various triangles, 
we would obtam a total distance of 24,000 miles, or the circumference 
of the earth. 

These estimates are rendered more likely by the great lengths of 
some of the angular lines or sides of triangles ; the greatest, so far 
measured, being from Whiteface to Snowy mountain, about 51 miles; 
and that from Mount Marcy to Grain's, or Crane's* Moantain, nearly 
40 miles. 

From almost all of the eastern Adirondack peaks, also, we have been 
able to secure angular measurements to Mt Mansfield, and the Camel's 
Hump Mt., in Vermont, thus leaping the triangulation across Lake 
Ghamplain to the crests of the Green Mountains. It would even be 

Sissibie to measure the angular distances of peaks in the White 
ountains, and thus perhaps make geodetical connection with Mount 
Washington and the sea coast of Maine and New Hampshire. 

Such are the results which these commanding heights enable us to 
reach ; fair examples of the scope and value of modern geographical 
surveying; through which man reaches by lone strides around the 
earth, and fairly measures and encompasses tne globe which he 
inhabits. 

Abo of thb Mbbidiak. 

It has been suggested that the conclusion of the trigonometrical 
work should be tne measurement of an arc of the meridian. The 
measurements on a reconnaisance have not the precision necessary 

^Written boih waji. 
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for each a resalt, bat a oompatation might, neyertheless, be made^ 
and wonld — if the termini were established astronomioally — be a 
test of the accaracy of the whole work. The question will be taken 
up if the data seem« sufficient 

Statb Subybt. 

By the errors that have been discoyered in the old magnetic snr- 
yeys — which were necessarily yery imperfect — it is eyident Uiat a 
trigonometrical snryey of the whole State will be required, before its 
actual area and the area of the seyeral counties can be determined. 
Indeed, we may say not only that the State of New York has neyer 
been trigonometrically suryeyed ; but that it has neyer been suryeyed 
at all ; for I was assured by the late State Engineer and Sunreyor that 
he endeayored upon one occasion to make from the countj maps of Burr, 
a large map of the State, and found that the counties which were 
adjacent to each other would not join as platted ; the county maps 
being merely based on the field notes of the old land suryeys. 

We are, consequently, entirely behind the rest of the ciyilized world, 
haying only portions of our coast and of our boundaries determined 
with accuracy by the United States Coast and the Boundary Suryeys. 
I would urge, therefore, that as soon as may be a trigonometrical and 
topographical survey of the whole State be made, with the aid of the 
most improved instruments and methods which modem science has 
discoyered. 

The British Ordnance Survey was began about 1745, in the high- 
lands of Scotland, and has since been extended over England, and the 
whole of the United Einffdom. Under the able management of Oen. 
Roy, and his successors, the valuable topographical maps were made 
which, exhibiting every hill or fen, rock or river accurately, enable the 
assessor to apportion the taxes intelligently, forward public improve- 
ments, by showing where labor and capital can be placed to advantage, 
and even make it possible for the English farmer, at a glance, to deter- 
mine where he can drain his fields, or where water can be conducted. 
Their survey has been repeated with greater care and increased accu- 
racy, and numerous maps on different scales have been published; a 
larffe and fine one upon a scale of six inches to the mile (in the low- 
land districts 25 inches to the mile ! ) on which every house and field, 
and *' almost every tree and bush," with contour lines indicating the 
differences of elevation are accurately shown. These maps were orig- 
inally (in Ireland at first) intended to form the basis of fiscal arrange- 
ments and internal improvements, and are now acknowledged to l)e 
invaluable. 

In France, the cadastral survey (Ft. cadastre, " a plan from which 
the area of lands may be computea and its revenue may be valued ") 
has furnished accurate maps of all its provinces; and, indeed, there is 
hardly at this time a principality in Europe, which has not been 
trigonometrically surveyed. The triangulation of Prussia, after long 
and careful work, surveys and re-surveys, has been completed. Aus- 
tria and Italy, Denmark and Belgium, Switzerland, Sardinia, Tuscany : 
idl Europe has been trigonometrically surveyed and mapped ; and 
while Russia has stretched great columns of triangles over her vast 
domains, English military enterprise has covered India with a net- 
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work of angles, connecting the snow peaks of the Himalaya even with 
Oeylon. In South America^ Chili and Pern are also far in adyanoe of 
ns (of New York^ and are actively engaged in the trigonometrical 
sanrey of the interior of their territx)ries ; in Central America, the sur- 
yey of Costa Bica is equally active. In the United States, the Coast 
Survey (though its work is limited to the neighborhood of the navi- 
fi&ble waters) represents the methods of the surveys of Europe ; while 
United States engineers and the survey of the territories nave cov- 
ered the Rocky Mountains at the heart of the continent, with their 
angular measurements. But we have examples nearer home. The 
White Mountains of New Hampshire, the Green Mountains of Ver- 
mont, are connected with base lines by triangles ; and it is thirty years 
since the State of Massachusetts completed it^ astronomical and trig- 
onometrical survev directly at our doors. 

Shame at least should move us I The haughty State whose wealth, 
power and position have gained for it the Imperial title, should know 
its own area and form, and be no longer forgetful of its proud position 
and example. 

A trigonometrical survey of the State should at once be made; 
and from the summit of the Adirondacks, the Catskills, Highlands of 
the Hudson, the Helderberghs, and the mountains in the western por- 
tion of the State, counties and towns with all the topography, could 
be rapidly and accurately mapped, and the long neglected geographical 
duty of the State to itself and the world be accomplished. 

In every department of the State government the result would be 
felt beneficially. The Comptroller and his deputies would no 
longer be compelled to rely upon the ^'Burr's County Maps,'' on which 
scarcely a trace of topography appears ; assessments could be accurately 
made and lands described. Beside the Burr's county maps, we have 
only French's map of the State, made by private surveys, which, while 
conferring lasting credit upon those wno executed it, is nevertheless 
wrong in places to the extent of miles. Thus the only reliance of the 
public is seen to be unreliable, and the necessity of a systematic and 
careful survey becomes more apparent 

That the legislature may understand the origin and methods of 
{he trigonometrical survey of the neighboring State of Massachusetts, 
I annex an extract from the brief introduction to the *^ Tables of 
bearings, distances, latitudes and longitudes," etc., published by the 
oommonw^th. 



** The general court of Massachusetts for the years 1829-30 passed 
resolves ^hap. 50) requiring each town in the commonwealth to for- 
ward to the secretary's oflBce an accurate map of its territory, from 
actual surveys on the scale of one hundred rods to an inch. Another 
resolve of the same year (chap. 58) empowered the governor to appoint 
a surveyor, with assistants, to make a trigonometrical survev of the 
commonwealth, accompanied by astronomical observations. A resolve 
of the next general court (chap. 18) authorized a further measure of a 
geological survey. Oovernor Lincoln, whose long administration was 
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iiffnalized by substantial and permanent monnment^ of the most libe- 
ra and enlightened policy, and to whose persevering exertions the 
accomplishment of tins, among other objects of high public utility, is 
materially indebted, took the first steps toward executing the will of 
the legislature.'' The chief engineer was Mr. R. T. Paine ; his assist- 
ant was Mr. J. Stevens, and they were accompanied by Prof. Hitch- 
cock, as geologist ; Mr. Borden was employed to construct and repair 
instruments. ''In the spring of 1831, the astronomical and cnro- 
nometrical observations were commenced by the Chief Engineer, 
and the surveys and triangulations by the Topographical Surveyor. 
In 1834 Mr. Stevens resigned the charge of the survey, which, from 
that time, devolved on Mr. Borden. In 1838 the Chief Engineer also 
made his final report, and Mr. Borden was intrusted with the com- 
pletion of the work." 

''At this time the field work was supposed to be finished, and a suffi- 
cient number of the main triangles had been calculated to cover a 
section of fifty miles square of the western portion of the State. The 
town surveys having also been lodged in the secretary's ofiice, Mr. 
Borden proceeded to the compilation of the map. Here a serious diffi- 
culty occurred, which might very naturally have been anticipated. Some 
of the town surveys made, of course, by practitioners of very different 
degrees of skill, were found to be extremely inaccurate. The bounda- 
ries of the adjacent towns, as delineated by them respectively, did not 
coincide ; the corresponding points of rivers and roads did not meet 
each other ; and Mr. Borden had to go again into the field with four 
or five assistants, to make corrections. At length, in 1842, the map 
was prelected, ready for the engraver, on a redu^ scale of two and a 
half miles to the inch, or one-eighth part of that of the original plans. 
Accompanied by a delineation of the Geological Survey, on a reanced 
scale of one-half of that of the principal map, it was engraved on six 
plates by Mr. G. G. Smith, of Boston, in the best style of that eminent 
artist, and was printed and published in the autumn of 1844. Its 
dimensions are seven feet by tour feet and a hal£ It shows the boun- 
daries of towns, the roads, rivers, mountains, the sites of some principal 
edifices, the topography of the country generally, and the elevations oi 
the principal stations of the triangulation." 

** The base line for the triangulation of the commonwealth was meas- 
ured, 7.3882 miles in length, on the west side of Connecticut river, 
between points in the town of Hatfield, and on the southern bank of 
Bloody brook, in Deerfield. The apparatus for the measurement, 
invented and made by Mr. Borden, proved so perfect that two separate 
and independent measurements of this long line differed from each 
other only 0.237 of an inch, a degree of precision which has reasonably 
excited the admiration of scientific men. A full description of this 
apparatus, which has since been introduced in the coast survey of the 
United States, may be found by the professional inquirer in a paper 
published in the ninth volume of the Transactions of the American 
Philosophical Society, pp. 33-91. In the operations connected with 
the triangulation, a twelve-inch repeating theodolite, with a vertical cir- 
cle attached, made by Mr. Troughton, for Mr. Hassler, of the coast 
survey, was used to measure the vertical angles, and a telescope, forty- 
six inches in focal length, mounted by Mr. Borden, to measure the 
asimuth angles." 
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** The results of the triangulation were verified by the series of astro- 
nomical observations by Mr. Paine, who thns determined the latitudes 
and longitudes of twenty-seven places in and near Massachusetts. 
Several of them have also been verified by the United States Ooast 
Survey. The line six or seven miles long between Pocasset Hill, in 
Tiverton, and Quaker Hill, in Portsmouth, Rhode Island, one of the 
most distant lines from the measured base, differed but 0.22 of a foot, 
as determined by the two surveys respectively." 

" In digesting the town surveys, in his compilation of the map, so ^ 
to reduce the sum of their errors to the lowest point, Mr. Borden 
availed himself of another important invention first suggested to him 
by Mr. Alvan Clark, of Cambridge, which has also been introduced 
into the United States Coast Survey, and into the office of the Topo- 
graphical En^neers, and by which, it has been said, on ^ood authoritv, 
that a sum of not less than five thousand dollars wiU be annually 
saved to the country in those offices* It consists in a novel and most 
ingenious application of the Camera Lucida to the purposes of topo- 
graphical drawinff.** • ♦ ♦ ♦ 

'^The survey of the State of Massachusetts, on which the map lately 
published is founded, was begun under an act of the le^slature, passed 
in 1831. It was divided into four sections. Geological, Astronomical, 
Trigonometrical, and Topographical ; the last three properlv forming 
parts of one great work, whose ultimate object was to furnish data for 
a complete and thorough map of the State. 

'^ The tables here given form a part of the data obtained by the Trigo- 
nometrical Survey, conducted by Simeon Borden, Esq., combined with 
the separate astronomical observations made by R. T. Paine, Esq." 

^^ They may be made useful to engineers, survevors, and others, in all 
parts of the commonwealth in various ways as follows " : 

'^ 1. By furnishing accurate data for determining the magnetic varia- 
tion, and the ratio of its change from year to year, and by affording a 
test of the existence of local attraction and a measure of its amount." 

"2, By enabling railroad surveyors, or others having occasion to 
measure upon long irre^lar routes from one town to another, to check 
their measurements ana determine the amount of their error either in 
length or direction, every time they reach a trieonometrical point." 

'^ 3. By affording bases and azimuths for local surveys of towns and of 
large farms, more accurate than the small instruments in ordinary use 
are generally able to give." 

^ 4. By making public the exact relative position of some five hundred 
points, in all parts of the commonwealth, to be used for future refer- 
ence. These will always afford a basis upon which future topograph- 
ical surveys in detail may be made, whenever the changes in the sur&ce 
of the State shall call for a new map, or for corrections in the 
present one." 

^' 5. By furnishing the absolute geo^phical position, in latitude and 
longitude, of about four hundred points, manv of them on the coast, 
where a knowledge of their true position may be useful to the mariner, 
and all-interesting to the scientific astronomer, or astronomical amateur, 
who may always refer his observations to some point in his vicinity 
upon which many thousand observations have been brought to bear, 
and which cannot, in the nature of things, be greatly in eiTor." 

[Sen. Doc. No. 98.] 19 
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'^ 6. Generally^ by awakening in some, and keeping aliye in others, a 
fondness for exactness in their field surveys and calculations, and thus 
leading to that reform in the present method of land surveying which 
the rapidly increasing value of real estate in the greater part of the 
State loudQy calls for?' 
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RECONNAISSANCE MAPS. 



Accompanying the report are three specimens of the reconnaissance 
maps, (plates 6, 11 and 20,) showing the manner in which the detail 
of the topographical work is executed. These maps are of yarions 
sizes and scales. In explorations of newly-discovered lakes or ponds 
(the form and meridian of which may have been obtained by azi- 
muth compass^ etc,) without as yet a connection with the triangula-- 
tion, the map sketcn is founded upon a distance between prominent 
points in the lake, lettered A and B in the reconnaissance sketches. 
This distance, called a lake bcise^ is assumed as the unit of measure- 
ment, the length of which is to be afterward determined. 

It is designed in future work of this character, to obtain this base 
line distance either with telescopic micrometer, or by a new method 
which I haye discovered and tested. By this method, base lines of 
500, 1,000 or 1,500 feel^ etc., may be obtained accurately in a few min- 
utes, for the triangulation of a lake. The only instrument required is 
the sextant, and no assistant surveyor is necessary. Immediately upon 
launching canoe or boat, a rapid exploration of the lake, the form of 
which is desired, should be made, and a deep, semi-circular bay selected 
for l^e commencement of the work. Landing at one side of the head 
of the bay, and selecting a point at the waters edge where happen to 
be tall trees growing, a signal is set up at the foot of some tree on the 
shore, and a man climbing the tree with a line, suspends from a branch 
another signal, seldom more than fifty feet above the first, by care- 
ful measurement. This line of fifty feet distance, is to form the 
perpendicular of a right angled triangle, the base or horizontal of 
which is supposed to extend across the water to the opposite shore 
of the bay. I will suppose that a base line of 1,000 feet across the 
water is aesired. By tables which I have computed, and have carried 
with me, I find that a perpendicular of a little more than 52-4 feet, at a 
distance of 1,000 feet subtends an angle of 3^. (three degrees of arc.) 
The perpendicular is made of that length. Be-entering the boat, the 
limb of the sextant is adjusted by the vernier to read to three degrees 
of arc, and the boatman is directed to row to the opposite shore of the 
bay. Then, keeping the same distance above the water as the lower 
signal, an observation is taken, and if the upper edffe of the up^er 
signal — as reflected — coincide with the lower edge oi the lower sig- 
nal, the distance is 1,000 feet If they do not coincide, the boatman 
is to be directed to row either nearer or further off along the oblique 
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shore, as the case may require, until they are coincident. Then, land- 
ing on the shore, a more careful observation is taken, a little further 
off or a little nearer, and here a signal flag is erected representing the 
other extremity of the thousand feet as found. From these points the 
triangulation of the lake can proceed. So many of the lakes are in- 
closed by steep banks, along which it is almost impossible to measure a 
base, yet have everywhere upon their shores, trees which are available 
fbr the application of this method, that it is extremely useful in lacus- 
trine reconnaissance; for this lake base-line can be subsequently 
tested and corrected by triangulation. The annexed profile will, 
perhaps, render the method more intelligible : 

A 




) Anffle of ^.^ — £ 

Sextant 5. 8" aro. — ""^ *^ 

Station. ) _ 

1,000 feet baae line diatanoe. 



Water level of lake. 



Upper Signal. 

O at 

«> moJs 

a* 

liower Signal. 



The need of the perpendicular or vertical signal staff (tree) which 
is the stadium of the work, will be better understood after an exam- 
ination of the following horizontal plan, representing a broad river : 



signal Tree. 
♦A. 



y/i\ 

/ y •' ' 

RTVEE. y / BIVBE. 

X / I \ 

Boat, y^ / / j 

B D G B 

In this it will be 6.upposed that E to A has been found to be a dis- 
tance of 1,000 feet. The distance A to B is found to be too short; A 
to G is tried with the same result; likewise A to D ; and, finally at E 
the sextant indicates the desired distance. It will be at once seen that 
it is only the perpendicular placing of the stadium (signal tree) that 
admits of obtaining the oblique base-line E A by the measurement 
of a single angle with sextant, at £ ; for if the signals were placed 
fifty-two feet apart, horizontally, on the river bank, the distance A B, 
only, would be obtainable as siae of a right angle, and a computation 
would be necessary, after which one would only obtain an irregular 
fractional distance, difficult to plat with a€cui*acy on the reconnais- 
sance map. The same fractional result would be obtained if a short 
base were measured horizontally, and a theodolite employed, as in 
ordinary triangular measurements ; and while this would require the 
setting up, centering and leveling of the instrument at each point — 
which is often impossible on account of the steepness of the snores — 
by my sextant method, a few strokes of the oars carry the surveyor 
to the further extremity of a long base line, whose index is unity, 
and which can therefore be platted upon any scale with accuracy 
and rapidity. 
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In practice it has often been found more convenient to nse a shorter 
perpendicular ; (17-f^ feet of my tables;) but, in accordance with the 
laws of trigonometnr, the more acute the angle at E, the greater the 
liability to error. Nevertheless, a perpendicular of 50 or 60 feet is 
only obtained with labor hardly commensurate in reconnaissance to 
the slight increase of accuracy. Befraction and curvature, also, 
influence the result, but so slightly that they may be disregarded; the 
combined effects at 1,000 feet, resulting in a depression of the distant 
lower signal of less than a quarter of an inch. It is desirable, how- 
ever, that the lower signal of the stadium, and the station of the sex- 
tant should be at least six or eight feet above the water in order to 
avoid the variable refraction near its surface. 

The reconnaissance maps are of different classes. Of the first, or 

PBELIKIKABY REGONNAI88ANCB MAP, 

plate 11, is an example. In the preliminary work, the great point is 
to place upon paper all the main facts in regard to the section covered 
by the map sheet. The new lakes, ponds or water-courses discovered 
by exploration are rapidly noted upon it ; the direction in which the 
streams flow, and to what main branch or river they belong^; the loca- 
tion of impassable swamps, etc. ; are all carefully recorded. The mount- 
ain ranges, with their prominent peaks, the clins which form impedi- 
ments, and the summits which will aid in the coming surveying 
operations, are noted thereon, with the mountain passes or notches ; and, 
a lake which cannot be located hj a measurement, is nevertheless jotted 
down, so as not to be forgotten m future operations. In short, every 
tbing which is discovered by the exploration is placed in its approxi- 
mate position on this preliminary sheet. In all cases the mountains 
are sketched in the field in red lines, the lakes and streams are drawn 
with blue color. This prevents any possibility of mistake of a mount- 
ain line, for a stream, and vice versa. This feature is well shown on 
the reconnaissance map sx)ecimen8 attached. A case of liquid colors, 
with pens and brushes, forms a necessary part of the topographer's out- 
fit ; and the great contrast of the colors prevents the occurrence of any 
doubts in the subsequent copying and drafting. The red line of a ridge 
can by no possibility be mistaken for a stream, which would be blue. 
The preliminary sketch affords the basis for the 

SECONDAEY EECONNATSSANCE MAP. 

This is founded upon the triangulation ; the mountain peaks and 
principal stations having been platted from the trigonometrical meas- 
urements — the minor portions of topography filled in around them 
from the preliminary maps — and, if possible, corrected in the field 
as far as may be with the time at command. In the secondary 
map, also, the mountains are drawn in red, and now altogether in red 
contour lines ; obtained at times with hand level, used from mountain 
side. In this work the pocket aneroid is sometimes of assistance, but 
has not been relied upon. When the contour lines are completed, I 
usually fill in the space between with black, vertical hatchings, which 
render the shape more intelligible to those unaccustomed to contour 
lines, and with an occasional touch of the brush these vertical hatch- 
ings give a remarkable aspect of relief to the mountain peaks and 
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ridges, maldiig them stand out sharplj^ from valleys deep with gloom« 
It IS not usual to place even approximate latitudes and longitudes 
u|)on the reconnaissance maps, tnat being left for subsequent deter- 
mination ; the magnetic mendian is, however, noted, and the declina- 
tion, whenever determined. In the specimen of secondarv map (plate 
6) the magnetic variation shown, is suspected to have been subject 
to a local disturbance, at the time of observation, which is peculiar to 
such peaks. 

In preparing the final map, all the preliminary maps have to be 
reduced to the secondarv form, at least, filling in the areas around 
trigonometrical points. In each section designed to be transferred and 
corrected, the angles are first platted, and then all the data from 
the field books and preliminary maps carefully scrutinized, and 
piece by piece transferred to the secondary map, which though on a 
smaller scale than the field maps, is sufficiently large to afford the 
draftsman freedom in the execution of the detail. After the whole 
area under survey has been thus transferred, a re-examination of every 
sheet is to be made, and the data for every point tested again, and 
compared with the plat, which, if found correct, is ready for reduc- 
tion to the scale on which the final map is designed to be published. 
This final map is to be carefully executed, as it forms the copy for 
the engraver. It is advisable that in this portion great care be taken 
to insure the transfer, by the engraver to stone, with the map-paper 
DRY, and constantly at the same temperature ; otherwise the different 
sheets in which it is necessary to print a large map will not join; 
roads will not meet roads, nor streams join streams ; a defect which 
is frequently to be seen on large wall maps. So much of the value 
of a topographical map depends upon the accurate copving of the 
original, tnat I would aiivise that the map of this survey oe engraved 
after the method of the U. S. Coast Survey. They are prepared on copper 
at the office in Washington, by their own engravers, who are possessed 
of great skill in the art. The value of the map is thus increased ; 
for the copper permits the most delicate portions of the work to be 
finely and accurately shown. 

* The secondanr map may be followed by terUary, eio., reoonnatoBanoe until the requi- 
■Ite degree of fuUneeaof detail Is obtained. 
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GEOLOGY, ETC. 



In complete topographical surveys it is not infrequent to include a 
geological and mineralogical reconnaissance. It is indeed a favorable 
op^rtunitj for work of this character, the co-operation and mutual 
assistance of the parties facilitating the work of each ; the geologist 
obtaining the lengths, distances ana elevations of rock formations, or of 
synclinal and anticlinal axes, by simply directing the attention of the 
surveyor to the points advisable to determine, and the surveyor reap- 
ing equal advantages, from the explorations of the geologist, of import- 
ant topographical features of the country. 

During all my earlier explorations of the Adirondack wilderness, I 
had given special attention to its geology and mineralogy, and kindred 
subjects; securing specimens from all portions of the region, and much 
valuable general information. Since the State became interested in 
the survey, however, there has been little time for geological study, 
other than the recording of the most important facts observed en route. 
The work to be executed was chiefly the triangulation of the great 
mountain peaks, and afterward sucn topographical mapping as was 
most important and possible. Imagining, however, that some remarks 
in reganl to a few of the most imporUnt observations may not be 
improper, I will mention them briefly, without technicality. 

In geoloffy and mineralogy, the extent of the hyperst/iene or lab- 
radonte rocK (Norian of Hunt ?) has been studied, and has been found 
to extend over a far greater area than heretofore suspected ; the mount- 
ains which are composed of it have been noted, and its out-crop upon 
lake shores, etc. Prof. Emmons, then State geolo^st of the second 
district, in the report on the survey of this portion of the State, 
affirmed that this rock was peculiar to Essex county. In this ha 
erred, for I have since traced it into another county, and suspect 
its further extension. In some localities it contains maanetic iron 
disseminated in small grains. These crystals often affect the compass 
needle, or the dipping needle, and lead to the suspicion of ore, when 
only these particles really exist, few and far between. The extent of 
the brown and gray gneissoid rocks of the so-called Lower Laurentian 
formation, has also been studied, and suggests important inq^uiries in 
geological theory. The crystaline limestone has been found in many 
localities before unknown, and is accompanied by the usual minerals. 
It is frequently penetrated with dark masses of granular schorL In 
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the adiacent gneiss, gigantic crystals of black tourmaline are met with, 
and where magnesia enters into the chemical composition of the rock, 
(terpentine is generally found, in nodules of very beautiful character, 
though it is generally poor and worthless.* Amianthus of very short 
fiber sometimes makes its appearance associated with the serpentine, 
but genuine asbestos is very rare. Rutile or titanic acid, however, is 
unfortunately well disseminated, and enters into combination with some 
of the iron ores found in the central portions of the region. Its com- 
bination with magnetite, claimed, may be assumed to be Fe 68*54, Fe 
30 • 18, f i 2 • 03 ; but judging from foreign analysis (octahedrons from the 
Vogelsbergh affording Knop Fe 21*75, Fe 51*29, Ti 24*95,Mnl*75), 
the titanic acid may, in some specimens, amount to nearly 25 per cent 
of the ore. An ore resembling 7nenaccanite has been met with, and 
may have the composition of the variety found by Hunt in similar 
Canadian rock, which afforded on aualysis Ti 48 • 60, Fe 10 • 42, Fe 37 • 06, 
Mg 3 '60 (99*68). In the central and southern portions of this region, 
the rocks are almost barren, and the only trace of iron found is gen- 
erally in the form of bisulphuret, in small veins through felspathic rock. 
The bog iron ore occasionally found, is contaminated with both phos- 
phorus and sulphur. Much of the so-called " iron ore," to whicn my 
attention has been called, was merely the black-jack of our iron miners; 
here, a black, massive hornblende. Sclwrl is also mistaken for coal by 
country people on the borders of the wilderness, who are not aware that 
the geological formation here contains no coal. Other ores, and num- 
erous minerals have been met with, but nowhere in quantity, and there 
is not space for reference. The chief mineral of the region is magnetic 
iron, which exists in wonderful masses, and of apparently excellent 
quality, though the m^an chemical composition of the beds of the interior 
has not, as yet, been sufficiently investigated. 

The iron ore of many of the unworked beds, such as that in the 
vicinity of Lake Sandford, and elsewhere, have the reputation — 
whether justly is yet undetermined, — of containing a large percent- 
age of titanium, and are, consequently, by some considered valueless-f 

I suspect that the "natural steel," which has been alluded to by 
some in glowing terms as a product of certain of the Adirondack iron 
ores, may obtain its character from titanium.^ As a tnetal,it seems to 
have been unknown to our mineralogists and geologists, for in the 
New York State Mineralogy, page 55, the cyano-nitride of titanium, 
which occurs in copper-colored cubic crystals (Ti Cy, 3 Ti, Nt), 
has, I find, been described as the true metal, whereas titanium is a gray, 
amorphous powder. The views of Dr. Wollaston were here evidently 
accepted by Dr. Beck, and this is but one of a myriad of examples 
which might be given showing the need of a re-survey of the mineral- 
ogy of our metamorphic rocks, in order to bring the records up to the 
standard of modern discovery. At the time of the first survey, the 
Adirondack wilderness extended to the very borders of Lake Cham- 
plain on the cast, to the St. Lawrence on the north, and even over 
portions of Jefferson county (toward Lake Ontario) at the west. Since 



* I do not refer to the beautiful beds of serpentine on the borders of the wilderness in 
Warren Co., or to the quarry of this stone recently opened near Port Henry, Eases Co., 
which Is of superior Quality. These beds are not within the wilderness. 

-^ This popular opinion is discredited by excellent authorities who claim that titanium 
Iron will afford good steel If properly treated See Appendix B. 

1 1 have aim found rutile (oxide of Utanium) in erysUOs and threads in the Ume noefc uwd 
08 a fkac at the old Adirondack furnaces. 
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then large areas of the lowlands have been cleared and settled, and the 
rocks laid open to yiew. At the same time, the science of mineralogy 
itself, through the efforts of Dana and others, has been so changed and 
improved with the aid of chemistry, that all its past seems to have 
been bat a stepping-stone to its present Mining and practical metal- 
nrgj, also, have been studied scientifically with grand )*esults, by some 
of the finest intellects of the age ; chemistry has become indispensable 
to mineralogist or metalnrgist; the causes which have stopped the 
working of many a mine or furnace have been investigated and obvi- 
ated, and in other states of the Union, and even in the territories, the 
development of the mineral wealth of the country has been extra- 
ordinary. The times seem to demand at least a re-survey of northern 
Hew York, by practical miners or mining engineers, in order that our 
natural resources may have the same advantages from modem science 
that neighboring states possess ; that ores hitherto thought worthless 
may be made available, and new ores discovered, tried and analyzed. 

A volume might be written upon the subject of the ores, which are 
principally found on the margins of this wilderness, but I will not 
venture to give more than these suggestions here. 

As a matter of zodlogical and general interest, I may mention that 
in a few of the most remote portions of the wilderness we have met with 
indications of the Moose, which, to some of the guides, seemed unmis- 
takable. This gigantic deer is, however, almost extinct in the Adiron- 
dacks, and I would suggest that it be made, in future, unlawful to kill 
or destroy the animal at any season. Beaver, also, are still to be found 
in one or two localities, and should be similarly protected by law. The 
bear, panther and wolf, etc., are still suflSciently abundant, and afford 
support to some trappers, who make them almost their sole object and 
means of livelihood. The common deer are extremely plentiful in 
some sections, and almost wanting in others — their absence in locali- 
ties being attributable to the practice of constant driving or hounding, 
which soon sends those (which are not driven to water and killed) to 
less disturbed feeding grounds. While in the eastern portion of the 
forest, we were compelled to pack in, by back-loads, the pork and meat 
required for the command — at considerable exjjense, both in its pur- 
chase and transportation — in the latter portion of the season, in the 
interior of the wilderness, the ^ides kept us constantly supplied with 
fresh venison. This was a saving in many ways. The venison ran 
upon the hoof till wanted, and was therefore so much load off the 
shoulders "of the guides. Without it several journeys back to the 
settlements for provisions would have been necessary, greatly hinder- 
ing our explorations, and probably causing so much delay that the ice 
would have cut us off from some of the most important discoveries of 
the season. On fair ground, it was generally only necessary to order 
a guide to kill a deer, in order to secure it. It is, therefore, very 
advisable that a professional hunter be attached to all surveying part- 
ies working in the remote portions of this region, to provide them 
with meat. 

Almost all of the new lakes mapped, abound in immense speckled 
or brook trout — some of them of wonderful size and weight, reaching 
three and four pounds — true salmo fontanalis. As a matter of special 

[Sen. Doc. No. 98.] 20 
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interest, I may mention our discovery of huge tront in one of the 
brook inlets of Lake Golden, near Mt. Marcy, and in the lake it8el£ 
This is probably the highest point at which trout are found within the 
State, Lake Golden being over 2,700 feet above the sea. For two 
years I had suspected — against the incredulity of guides and hunters, 
that there were trout, and large ones in the lake, having seen them leap- 
ing from the water at evening. The proof of their presence was 
obtained in a singular manner. The assistant near the inlet at the 
lake level, taking synchronous observations for the measurement of 
Mt Maclntyre, saw what he supposed was a muskrat swimming up the 
inlet, and called a guide's attention to it. It proved to be a brook 
trout of over six inches depth of body, half out of water, trying to 
ascend the stream ! Two of these monstrous fish, of between three 
and four pounds weight, formed a sufficiency for the whole survey 
party that evening at supper. 

The minute lamellibranchiate shell, which seems to be undescribed, 
discovered in Moss lake or spring, near Mt. Skylight, at an elevation 
of 4,300 feet above the level of the sea, may be interesting to chon- 
chologists. It is a beautiful little bivalve, having a pale, brownish 
epidermis, the dead specimens being quite white, and would seem to be 
a cyclas, resembling the c. partumeta of Say and De Kay, but. smaller. 
Of the largest of the many specimens collected, the transverse diameter 
is 0.25", and the vertical diameter 0.20" ; the shell is a thin, rounded 
oval, with a glossy surface, with fine concentric lines, but no radiating 
lines visible even under the glass. It is smaller than the species found 
in the swamps throughout the State, and is interesting from its elevated 
habitation — the most elevated of any of our fresh-water molusca. 

In regard to the flora of the region, my observations have been con- 
fined to some notes upon the valuable varieties of timber, and the 
measurement of the altitudes at which certain varieties cease to grow 
upon the mountain sides. The remarkable and wide-spread mortelity 
among the majestic spruce trees (abies nigra), has been frequently 
observed, and 1 have remarked tnat only the larger and maturer 
trees seem to be attacked by it This disease of the spruce trees is 
receiving the close attention of the State botanist, who has accom- 
panied me in many expeditions into the wilderness, and during the 
past season has prosecuted with his usual energy and enthusiasm the 
search for new and rare plants for description and preservation in the 
State herbarium. He has given particular attention to fungi of the 
wilderness, and has discovered hundreds of species new to the State, 
and many which are new to science. His conclusions in regard to the 
disease now affecting the spruces cannot fail to be valuable. 
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ADIRONDACK PARK. 



The explanations and descriptions throughout the report are suffi- 
cient to giye a general idea of the wilderness and its capabilities. 

In regard specifically to the proposed park or state forest reserve and 
the area or portion advisable to be taken for that purpose, a brief state- 
ment will be sufficient. 

I would recommend that at present only the high mountain region 
— the heart of the Adirondack — be taken. This section includes Mt. 
Marcy and all the great peaks of 4,000 and 5,000 feet altitude, and is 
indisputably valueless for agriculture. 

The climatic observations of the survey, as detailed in the chapter 
on Hypsometry, indicate that an elevation of 2,000 feet above the sea 
in this region is equivalent to four degrees of north latitude, and, there- 
fore, even the lakes and valleys of the Mt Marcy region should have a 
winter climate as severe as that of the barren region north of the head- 
waters of the Saffuenav river in Canada, while, in summer, also liable 
to the sudden cold and frosts peculiar to a northern mountain region. 

It would, therefore, seem advisable to test the practicability and 
value of the proposed park first in this broken and wild mountain por- 
tion, where massive rock forms the whole substance of the mountains, 
and the narrow valleys — unless in swamps — show only rocky detritus 
and sand, or the wooden soil derived from the decay of moss and tree. 
The timber — trees clinging to the rocks with rope-like roots — and 
the iron of this section are its only commercial advantages. In the 
interest of navigation, for the sheltering of snow and the modification 
of evaporation the forest is more valuable as growing, than as fuel in 
iron manufacture ; for, while charcoal iron is supenor in quality, the 
cheapness of coal made iron renders the former unprofitable. For 
lumber most of this upland timber is too poor and small, and almost 
all of that upon the mountain sides at present practically inaccessible. 
If this section should be taken by eminent domain, it might be well 
to except all mines of iron which nave been opened or operated, and 
to encourage their operation, and the carrying of the ore out to the 
cities where furnaces and coal await it, ana where its manufacture 
would afford employment to thousands of the poor. 

The region which I thus suggest as the nucleus of the park is 
bounded on the east bv the Schroon Valley and Pass, from Roofs to 
Elizabeth town ; on tne north by the settlements of Keene or the 
Eeene and North Elba Soad ; on the north-west by the Saranac Lakes; 
on the west by the Raquette River and Long Lake ; and on the south 
by what is known as the Carthage Road, extending from Long Lake to 
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Root's. The area thus separated would afford the State the control of 
the Catlin Chain and outlet of Long Lake — the key to the western 
waters which I have so often recommended for feeders of the Cham- 
plain Canal. 

The area of the section thus recommended is not far from 600 square 
miles or 384,000 acres, and with but trifling exceptions consists of 
abandoned lands, unremunerative and almost valueless — the only 
lumbering or timber cutting being along a few of the low-land or lake 
valleys. 

It forms but a small portion of this northern forest region ; is 
acknowledged to be cold, sterile and useless for farming ; it embraces 
the sources of the Hudson River and lakes already used as reservoirs 
bv lumbermen ; and besides contains the highest mountains of ^ew 
York — a rerion of wonderful beauty and picturesqueness which, 
under control as a park, and preserved from ruthless desolation by 
fire, can be made as profitable to this State by travel and traflBc as Mt 
Washington and the White Mountains are to New Hampshire. 



DISTRIBUTION OF REPORTS. 



To the Smithsonian Institution, through Prof. Joseph Henry, I am 
indebted for the distribution to scientific societies, both American and 
foreign, of some hundreds of bound volumes of the report of the 
Adirondack survey for 1872. They were also distributed directly 
from this office to government and state libraries of the several states ; 
to general libraries ; the libraries of Christian associations, and to all 
scientific organizations, when desired. Acknowledgments have been 
already received, some from China, some from Russia, all showing 
an appreciation of this survey. 



CONCLUSION. 



The Adirondack wilderness may be considered the wonder and 
the glory of New York. It is a vast natural park, one immense and 
silent foresty curiously and beautifully broken by the gleaming waters 
of a myriad of lakes, between which rugged mountain ranges 
rise as a sea of grwiite billows. At the north-east the monntiAns 
culminate within an area of some hundreds of square miles ; and 
here savage treeless peaks, towering abore the timber line, crowd one 
another, and, standing gloomily shoulder to shoulder rear their 
' rocky crests amid the frosty clouds. The wild beasts may look forth 
from the ledges on the mountain sides over unbroken woodlands 
stretching beyond the reach of sight — beyond the blue hazy ridges at 
the horizon. The voyager by canoe, beholds lakes in which these 
mountains and wild forests are reflected like inverted reality; now 
wondrous in their dark grandeur and solemnity; now glorious in 
resplendent autumn color of pearly beauty. Here — thrilling sound 
to huntsman — echoes the wild melody of the hound, awakening the 
solitude with deep-mouthed bay, as he pursues the swift career of 
deer; ihe quavering note of the loon on the lake; the mournful hoot 
of the owl at night ; with rarer forest voices have also to the lover of 
nature their peculiar charm, and form the wild language of this forest. 

It is this region of lakes and mountains — whose mountain core is 
well shown by the illustration ^Hhe heart of the Adirondacks '' — that 
our citizens desire to reserve forever as a public forest park, not only 
as a resort of rest for themselves and for posterity, but for weighty 
reasons of political economy. For reservoirs of water for the canals 
and rivers; for the amelioration of spring floods, by the preservation 
of the forests sheltering the deep winter snows; for the salvation of 
the timber — our only cheap source of lumber supply should the 
Canadian and western markets be ruined by fires, or otherwise lost to 
us — its preservation as a state forest is urgently demanded. 

In pursuing this exploration and reconnaissance of the region, I have 
used every means at my disposal to secure the most results during the 
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time at conunaiid. It was this desire for progress and full success 
which led to those extraordinary night marches throagh the forest 
wilderness — merely hinted at in the narrative — which were probably 
as unparalleled as they were dangerous. Each portion of the work 
had its allotted time; and when, at last, after a period of gloomy 
storm a clear and brilliant day was vouchsafed us upon a moun- 
tain peak, every minute was given to the angular measurements; 
and only when the settling gloom of night made the vernier unread- 
able, was the order given for the descent from the chilly peak. It has 
required the greatest activity to keep the whole work in systematic 
motion, for at times the waiting for clear weather threw us days 
behind the allotted time; yet during the latter portion of the sea- 
son, seven different survey and signal parties working in different 
portions of the wilderness by orders issued weeks or a month before, * 
(the parties separated by distances of twenty, thirty and fifty miles 
without means of communication,) Qevertheless executed their work 
successfully. Sometimes the failure of provisions led to forced mid- 
night marches through portions of the wilderness which hunters and 
trappers had often deemed sufficiently wild to be traversed with care 
by day; and sometimes by night through portions, which in all 
probability had never been trodden before by man. Thus I have to 
record the descent of almost all the great peaks of the Adirondack at 
night ; a memory of thrilling work, perhaps only justified by success.* 

The severe weather and hardships of autumn and early winter in 
the wilderness, were endured for the sake of the peculiar facilities which 
that season of the year gives for exploration for unmapped lakes. At 
this season all the deciduous trees have lost their foliage — beech, 
maple, birch and ash — and leafless, make the hills appear gray and 
grisly ; a sea of naked and bristling branches. The covering of the 
forest is removed, the bare poles alone remain, and now from the hill 
tops the view out into the wild forest valleys is often almost unob- 
structed. Now we can discern the glimmer of lakes ; and the late 
changing or ripening of foliage of one variety of tree, often reveals the 
most valuable topographical secrets — a peculiar, long, yellow streak 
indicating tamarack timber — the hackmatack "which fairly feeds on 

* The most noteworthy night descents were Wallface mountain, Mt. Golden, Mt. Diz, 
Mt. Marc7, Mt. Maolntyre, Blue mountatn^raves mountain, etc., etc., etc., besides nl^t 
marches in the Keene, lit. Seward, North Elba, Oswegatchle regions, etc. 
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water. It then requires only to be determined whether there is any 
wide opening in the forest there, and then a quick march to it dis- 
covers whether it is a wide peat moss or lake. Generally the yellow 
tamarack in the remote sections points to a new lake I 

These are sufficiently potent reasons for autumnal explorations ; our 
winter work was designed to be the measurement of base lines on the 
ice, only prevented by the snow, which came down soft and deep, 
hindering the ice from freezing sufficiently strong. It was this 
snow, unusual and unexpected, which rendered the lakes neither 
navigable nor traversable on foot, and which occasioned the loss to 
us of our boats, and the weeks of painful journeying and labor that 
might have been made a matter of days in summer. 

Of the more important discoveries of lakes and of mountains mention 
has already been made ; the list of ponds gives some idea of the former 
while the table of altitudes afford the principal measurements which 
we have so far computed. 

In the verification of my previous discovery of the loftiest pond 
source of the Hudson, we obtain the definite and permanent settle- 
ment of an interesting question, and hand over to Oeography the 
course of the mighty river from the lone lakelet spring, downward by 
steps of foam, to its broad, haughty and historic tide. From the lofti- 
est lakelet of New York the water descends, gathering volume at every 
brook, till in full breadth it swells before the wharves and piers of the 
metropolis, floating the richly burdened ships of all the nations. 

To the number of those chilly peaks amid which our principal rivers 
take their rise, I have added by measurement a dozen or more over 
four thousand feet in height, which were before either nameless or only 
vaguely known by the names given them by hunters and trappers. 
The names and measurements will be found in the table of altitudes. 
It is well to note that the final hypsometrical computations fully affirm 
my discovery that in Mount Haystack we have another mountain of 
5,000 feet altitude. It may not be uninteresting, also, to re- 
mark that the difference between the altitudes of Mt Marcy, and 
Mt. Washington, of the White mountains of New Hampshire, is found 
to be quite 800 feet Mount Marcy, Mount Mac Intyre and Mt Hay- 
stack, are to be remembered as the three royal summits of the 



152 Bepobt on the Topographical Sxtbyey. 

force is difficult to detenninCy but by that means the men who become ^ 
acquainted with the methods of work and needs of the survey would 
be retained and delays owing to new, untaught men would be avoided, 
while better work would be obtained The excellent character of the 
Adirondack guides would render this hardly necessary; but at times, 
after a month of marching through the forest, even the guides *^ 
will long for home and rest 

i 

m 

As during previous seasons, the use of alcoholic or fermented liquor ^ 
of any kind was prohibited to any one connected with the survey, and ^ 
neither while engaged in the laborious climbing of the mountains nor ^^ 
while encountering bitterest storms or the severity of winter's snows, ■" 
was any stimulant used or carried. The result has been steady and 
persistent work, and men who have believed stimulants absolutely ^ 
necessary have expressed a change of opinion. But for the stem and 
strict enforcement of this rule, fatal accidents might have occurred in 
the mountain climbing. 

To the volunteer assistants I desire to tender my thanks for their 
attention to duty and their general interest in the survey. 

In conclusion I have the gratification of knowing that this tri- 
angulation is the first general scientific measurement of the angles 
formed by the different peaks. We cannot but be impressed by the 
lasting and permanent character of such work, when we contemplate 
the fiEM)t that during countless ages to come; though governments 
may change, states cease to exist and the sweeping flames of war 
and revolution destroy even our civilization; yet these great monarch 
mountain peaks will remain as measured, immovable and unchange- 
able, save by the hand that created them. 

The required outline of the survey and of the results — constituting 
this report — is now before the Legislature. It has been my endeavor j 
to simplify and make it suitable for general distribution. Technicality | 
has, therefore, been avoided, and illustrations and specimens of work 
have been given. 

All of which is respectfiilly submitted. 

VEEPLANCK COLVDT. 
ALBA2rr, April 20, 1874. 
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Desobiftion of thb Illustbation and Maps. 



List of Plates 



1. Crown Point Light Hooae, Station. 

8. Bald Peak primaxy triangle. 
5. The Heart of the Adirondack. 

7. Profile altitudes by barometer, etc. 

9. Blue Mount, view of Snowy. 

11. Bog River; lakes, eto., prelim. B..Map. 
13. St. Ijawrence Ck>. line. 
15. Rocket Signals. Night. 
17. Land Patent Map ; colored. 
19. Triangulation Map. 



2. Stan-helio Signals. 

4. Mt. Hurricane primary triangle. 

6. Mt. Marcy, and sources of Hudson. 

8. Biue Mountain, middle chopping. 
10. Ampersand Mountain : view. 
12. Mud Lake, winter march ; view. 
14. Oven Lake, accident ; view. 
16. Plan Showing rational leveling, 
la. Sketch of Wilderness — route of surrey. 
20. Sketch showing contour lines. 



Plate 1. Station at Orown Point light-house for connection with 
the XT. S. Coast Sarvej triangulation. This is a type of the light- 
houses on Lake Ghamplain, which, from their well determined geo- 
graphical position, I have selected and used as the datum of measure- 
ment for the Adirondack survey. This light-house is situated at the 
narrowest |)ortion of the main body of Lake Ghamplain. The view is 
from a station to the east of the famous — now dismantled — fortress of 
Crown Point, and shows a portion of the narrows — the lake greatljr con- 
tracted. The residence of the keeper is at the foot of the tower which is 
accessible from his house by a hall- way. The tower itself is well built of 
blocks of blue lime stone, and is octagonal in form. A spiral stone stair- 
case within, leads to the turret which contains the lantern, and the 
superb — imported — Fresnel lens. The form of this light-house did 
not admit of our measurements being made from its centre. The theo- 
dolite was, therefore, placed upon the balcony, and the proper distance 
and angular measurements taken for reduction to centre. From this 
li^ht-house Mts. Mansfield and Camels Hump in the Oreen Moun- 
tains, and Bald Peak, Mt Dix, the Giant, the Cone, Oreen and Ma- 
combs' mountains of the Adirondacks are visible; besides the coast 
survey stations. Nine of the Lake Champlain light-houses were 
made use of for the Adirondack survey. 

Plate 2. Automatic signal for great distances. This is a represen- 
tation of a stan-helio signal of the first order. The original form of 
this signal was that of a dome, but, as under the influence of heavy 
winds, the sheets persisted in collapsing, the form shown in the illus- 
trations was finally adopted. The heaviest bright new tin was selec- 
ted, and the proper holes having been punched at the edges, the 
sheets were put up in packages of twelve each, with a sufficient coil of 
wire to connect them, and suspend the signal from a standard at its 
centre. The signals of this size make a compact package and weigh 
each eleven pounds and ten ounces. It does not take many of them 
to make a back load for a guide. They have been set up at many dif- 
ferent stations throughout the wilderness, and without them I should 
have been unable to have accomplished our work during the past season. 
The form is peculiar, and there are so many different angles of reflec- 
tion, that so long as the sun shines, this signal throws forth in every 
direction, streams of light which make it appear like a fiery star even 
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at a distance of twenty or thirty miles — showing exactly in what por- 
tions of the region our previous stations had been. T'he timber for 
mounting it is cut in the forest. The standard or upright is first pre- 
pared and notched at the top for the reception of the wire collar, from 
which four wires extend to the upper comers of the signal and alone 
suspend it, so that it sways in the mountain wind, and at every motion 
multiplies the number of angles of incidence and of reflection. The 
standard is cut sufficiently long to prevent the signal — when swept 
by a violent gale — from being blown over it, and in practice it has 
been found to readjust itself on the subsidence of the storm, though 
they cannot be expected to remain in tact through winter. The foot of 
the standard is secured so as to maintain it in a vertical position with 
logs, etc., upon which great rocks are piled until the structure is firm. 
Additional particulars in relation to this signal and of its discovery, 
are given on pa^es 10, 11, and 12. Its peculiar form, its li^ht sway- 
ing motion, (limited by wires from below) the positions, relative to the 
horizon, of the different sheets, which to obtain the best results are 
kept perfect planes, being the proper angles to reflect the sun in the same 
directions at different hours of the day, and the great distances at 
which, by these means, the signal is made visible, constitute its differ- 
ence from the small stationaij scrap tin or truncated cone signsJs 
which are only visible at short distances. 

Plate 3. Bald Peak primary triangle. The upper portion of this 
plate is a horizontal plan showing the condition of this important tri- 
angle, and the means by which its actual form, and the exact position 
of our station of Bald Peak have been determined. The Bald Peak is 
the most elevated mountain midway upon the shores of Lake Champlain, 
forming indeed a sort of disconnected culmination of those lake shore 
mountains, which, along the New York side of the lake are, like an 
irregularwall, interposed between the lake and the interior mountains; 
cutting off the view of Adirondack peaks from almost all of 
the light-house or other stations geographically well determined. The 
effect of this coast range of granite ndges, is well shown in the per- 
spective and sectional plan, where the dark section of Bald Peak will 
render easily apparent the substantial character of this wall, hiding 
the interior region from the lake Champlain stations. Yet while thus in- 
terposing, to prevent a rapid advance into the interior, this range has 
only rendered one additional set of triangles necessary ; and the Bald 
JPeak has proved a commanding and advantageous station, from which 
lines of angular distances have been radiated to a great number of 
the prominent peaks of the interior. In the illustration (horizontal 
plan) A, 0, B, is the form of the triangle as we originally attempted 
to measure it Deceived by existing maps, I had supposed that the 
lake from Crown Point light-house to Barber's Point light-house was 
unobstructed. On reconnaissance, as described in the report, it was 
found that the Vermont shore, forest covered, intervened, and the coast 
survey office having furnished us only with the locations of the two 
light-houses, we were at fault for lack of datum. I have heretofore 
described our labors upon this triangle ; suffice it to state that the 
work was commenced here in August, 1872. (See report for that year.) 
After meeting with the difficulties described, a new plan was adopted. 
Starting with an undetermined point, a of illustration, which was 
Tisible nrom the Barbor Point light-house, we measured the triangle a. 
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c, by and subsequently measured accurately the base line (a to a) 
with iron wire previously carefully straightened, and brought to 
the proper tension, somewhat described in the U. S. coast survey di- 
rections for such operations. From each end of this base line, the angu- 
lar distance between the line and Crown Point light-house was 
measured, and the distance of the light-house from station a ^known 
to US as Crown Point sub-station) was taken and subsequently com- 
puted, affording with the other data, the means for reduction to centre, 
or more simply, ascertaining the true angular form of the triangle 
A, C, 6. 

I should have much preferred a direct measurement of the trianglOi 
but our second reconnaissance (of the forest on Vermont shore July 
29) proved that the expense and time required for cutting a si^ht-line 
through the timber intervening would be too great. By the next 
ascent of Bald Peak, on July 30, 1 was enabled to measure to and de- 
termine the small angle A, C, A, but it was at length found necessary 
to leave this work temporarily. The last measurements at this sta- 
tion were made December 3, at the conclusion of the work on the third 
division. With the aid of the IT. S. coast survey base line, and their 
station north of Port Henry, additional measurements were made. 
The position of Crown Point sub-station a was determined from f, and 
sufficient data obtained for the accurate platting of the triangle. The 
map work would, however, be much simplified, and the chances of 
error in platting decreased, if the horizontal angles A and B could be 
directlv measured, the timber interfering being cut away. 

In the illustration, the radiating lines at the left from Bald Peak, 
represent a few of the angular lines to distant Adirondack Peaks. 

Plate 4. Mount Hurricane primary triangle. The arrangement of 
the triangle was like that of Bald Peak, adopted for the purpose of 
connecting the Adirondack survey triangulation with the United 
States coast survey work, in order to secure an accurate base line for 
our work without the great labor of its measurement, having termini 
well established, astronomically and geodetically, and of sufficient 
size for accurate platting on a small scale. The disheartening search 
for a mountain station suitable for the vertex of the great tri- 
angle (which had been part of my plan for the triangulation) is given 
in the narrative. When all the mountains which had been supposed 
to be available, had been fruitlessly climbed, 1 at length found in Mt, 
Hurricane, a peak of the interior ranges, far in the rear of the lake shore 
mountains, the desired station, reaching at once by one long unhoped 
for leap, to the very margin of the wilderness. At the same time the 
great length of line adopted as a base, gave the angle a better condi- 
tioned form than it might otherwise have had ; indeed a combina- 
tion of the most fortunate circumstances alone rendered Mt. Hurricane 
available. Had the base line been a particle longer southward, the 
Split Rock terminus would have been invisible ; and had the base line 
been shorter, the angle would have been more acute and liable to 
error; had there not existed a gap in the lake shore range between 
the Split Rock and Trembleau mountains, just at this point on the 
lake, Mt. Hurricane would not have been visible from the light-houses. 

In the illustration, the lower right hand portion is a horizontal plan 
of the triangle, showing the base line adopted, which is over twelve miles 
in length ; and the positions of the light-houses forming the termini, with 
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the location of the places mentioned in the report* The line produced 
north-eafitwaidfrom Juniper Island light-house, shows the line of hearing 
of the light-house on the south end of Burlington breakwater. The final 
measurements upon this triangle were so simple, and had so little of the 
complexity and oifiQculty whicli attended the measurement of the Bald 
Peak angle, that no further explanation is necessary. It may be stated, 
however, that during the angular measurements from light-house to 
light-house in determining the position of Mt Hurricane, the distance 
and haze, or ^' smoke,'' on one &y, rendered the light-houses inirisible 
even to the telescopes of the theodolites; and nothing could be more 
satisfactory and pleasing than the action of the heliostats, which, as 
bi'ight, though minute specks, far distant oyer the waters, showed to 
the surveyors the location of the invisible light-house centres. 

Mt Hurricane is, for a peak of its altitude, extremely sharp in out- 
line, and the prospect from its summit is rich and extensive. In the 
perspective and sectional view, the two lines radiating from the sum- 
mit show the meuhod of measurement of other peaks. The value and 
importance of such a peak, in securing angular measurement to lakes 
and mountains below, is evident. 

PkUe 5. The heart of the Adirondacks. Mv sketch shows the core 
of the re^on or section which should be forever preserved in its 
natural wilderness condition as a forest park or timber reserve for the 
benefit of the people of the State of New York. 

This illustration is a faithful copy of one of my many topographical 
sketches of this region. It was taken after a laborious climb which 
had occupied half the day, a day of storm and gloom, of struggling 
over unknown ridges and through densest forests. 

The names of the great mountains will be found above them, and 
it is hoped that this will prevent errors in nomenclature in the future. 
The sheer rocks and glaring slides upon the mountain sides are shown 
in the drawing and afford a good idea of the wildness of this range; 
the crest of our State. 

These are the true Adirondack peaks — the central region of hypers- 
thene rock — to which the name of Adirondack, now popularly accepted 
for the whole wilderness, was originally given. It is no wonder that 
their nre-eminence and grandeur have led to the extension of the name 
over the entire region. The Raquette, Saranac, St Hegis, Ohautoau- 

giy, Oswegatchie, Moose river, Beaver river. Lake Pleasant and John 
rown's tracts or regions, etc., are only limited sections of the woods — 
none of them able to hide their hills from the great Adirondack 
peaks — which monarch-like overtop them all, whue the vast forest 
stretching like a sea, knows no division, cementing the whole into one 
immense wilderness. This, we may hope, will be the Adirondaoc 
Park or forest reserve of the State. A better or more euphonious 
name could not be desired. 

Plate 6. Secondary reconnaissance sketch of Mount Marcy and the 
most elevated lakelets or pond sources of the Hudson River. [Latb 
Note. — Owing to my recent measurement of the height of Dudley 
Observatory, by which it was found to be higher than recorded in the 
annals of that institution, the altitudes shown upon this map (plate 6) 
are all above a datum 36-^ feet above mean tide level in the Hudson 
river at Albany. See Appendix B, p. 177.] 

* The small trlanfflM Burroundlnc the statioiii— symbollzliig trlgonometrloal points-* 
ha?e been engraTed too Urge. 
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This is a specimen of the secondary topographical work. By means 
of the first survey the positions of most of the landmarks, mountain 
peaks, etc., are accurately platted triangularly, and an outline of the 
approximate topography, from the preliminary reconnaissance maps, 
forms a basis and guide for more exact work. The remainder of 
filling in between the trigonometrical points, and leveling stations of 
standard mercurial mountain barometers, is done with aid of hand 
level, aneroid, etc., as thoroughly as time permits : constant sketchings 
and corrections bein^ made on the secondary sheet from the different 
mountain peak stations, and eventuallv ttie approximate system of 
contours laid out upon the map. (A specimen of a preliminary 
reconnaissance map of another section is given in Plate 11.) To 
prevent mistakes, or a misunderstanding of the rapidly made recon- 
naissance maps, the mountains and contours are always drawn in the 
fleld in red, and the lakes and streams in blue. 

In the illustration the numbers show the altitudes of the peaks and 
lakes above the level of tide, and the red contour lines indicate 
approximate differences of elevation of a hundred feet Wherever the 
red lines draw near together upon the map, the steepness of the slope 
increases, and where the contours ran into and become merged in one 
another, there is a precipice; numerous minor precipices of sixty, 
seventy, and eighty feet occurring between the lines. Where red 
patches appear between the lines, are the paths of old avalanches or 
slides of steep, naked rock, interspersed with slight cliffs. The patches 
of blue show marshy or springy ground, and the blue winding lines 
the course of the streams. Upon the right, the rills trickling from the 
mountains descend to Marcy brook, which hurries down to the 
Ausable. Now flowing south almost to Boreas water, it turns and 
passes around a mountain ridge northward, into the Ausable Lake, 
adding its tribute to the St. Lawrence river. Upon the west, the 
different branches of the Opalescent river descend in a similar manner, 
but from a larger water-shed, and mingling flow downward to the 
Hudson. The two lakelets shown on the map, were for the first time 
reached by this survey, there being no sign or indication of previous 
visit, even by Indians — no mark of axe or dead-fall trap for martin — 
and, indeed, as the savages of old are said to have thought these 
desolate mountains haunted, they probably had little face-to-face 
acquaintance with the high peaks, where so little food or game was 
to be had. 

The route for the new trail over the mountains, which I selected, 
runs directly from the old Panther Gorge Camp up the deep valley, 
and over the slight divide to the summit water. Lake Tear-of-the- 
Glouds, where the wood and water are good, and a bark wigwam 
will be constructed. From this point the summit of Mount Marcy 
can be reached in less than an hour's walk, when the tedious and 
hard labor of clearing a trail through the dense dwarfed timber 
has been accomplished. The summit of Mount Marcy has an impos- 
ing and remarkable appearance from this point. Leaving this lakelet, 
the future trail will either descend to the Opalescent and Lake Golden, 
or by a new subordinate pass, discovered west of Mount Bedfield, will 
reach the " White lily '' trail.* 

* In the eDgrsTlnfft more prominenoe has been given to tome of the minor summits, etOit 
than in the original. 
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The visits to these beautifnl little pools, and the discovery that they 
really belong to the Hudson river system, are chiefly interesting as 
affording tangible spots or springs which we may distinguish as the 
most elevated pond sources of the great river of New York. Crystal* 
line gems, margined with moss of emerald green, upheld bv the gran- 
ite mountains as though they were the purest offerings these Titans 
could make to Heaven, shut m by the strange, shaggy, half-dwarfed, 
evergreen forest, they are intrinsically worthy of a visit, even if they 
were not heads of the Hudson. 

An examination of this map will show the relation which the nearer 
peaks have to Mt. Marcy. Tne Gray Peak or mountain (which on all 
maps has appeared disconnected and miles to the southward, and in 
one instance bevond the bend of Opalescent) is shown to be, in fact, 
an outlying peak of Marcy ; a natural and suitable buttress or retain- 
ing- wall, as it were, to the great granite cathedral, whose soaring sum- 
mit truly cleaves the clouds. It culminates in a long and straight ridge. 
Toward Marcy, a deep and irregular depression seems to separate it 
from the greater mountain; a causeway which, I found by dear expe- 
rience in tne ascent of the peak in 1872, does not facilitate exploration. 

Plate 7. Altitude by barometer and telescopic levels. This illustration 
is a vertical section of the mountains between Mount Marcy and 
Mount Dix. Commencing at the right hand or east, the highest point 
of Mount Dix is most prominent, and immediately to the west of it 
the deep gorge of the Hunter's Pass ; (or Gorge of the Dial;^ the next 
defile westward, is the Elk Pass which will be seen to be higher than 
the Hunter's Pass; a ruler placed across the sheet from the figures at 
the sides affording the altitude. A sharp peak. Mount Colvin, 
separates the Elk Pass from the Ausable rass, and crossing that 
valley, and the intermediate smaller mountains we reach Mount Hay- 
stack, now first discovered to be the third mountain in height in tne 
State. Then the summit of Mount Marcy is seen, and the location of 
the little summit water lakelet — Tear-of-the-Clouds — is shown ; its 
remarkable elevation above tide-water being made apparent. This is ' 
a portion of my vertical section across the Adirondack range ; the 
first ever prepared. It is chiefly explanatory of the necessity of an 
accurate knowledge of the distance of a mountain whose height is 
obtained by barometrical observations upon another distant slope at 
its apparent level, and the need of correction for curvature of the 
earth and refraction. This is fully explained on page 136. 

Plate 8. Bhie Mountain ; middle chopping rendering visible moun* 
tain peaks necessary for measurement. This was one of the clearings 
made by the assistant, in charge of the advance work, the view being 
from the top of Blue Mt. over the mass of timber, chopped away by 
the men in order to make visible the surrounding mountain peaks. 
Blue Mt, though a very central peak, has been for years a great obsta- 
cle in the way of work. Broad and massive in form, its huge bulk 
has been constantly found interposed between us and most important 
measurements, by which the distances from place to place in the 
wilderness could be found. At the same time its inferior altitude 
(3,824 feet) brought it below timber-line; consequently the whole 
broad, flat summit was covered with dense, heavy forest. It became 
necessary, however, to occupy it as a trigonometrical station, and the 
work was executed as detailed in the narrative. When the advanced 



Appekdix. 159 

party reached the summit the forest interposed like a wall^ and not a 
fake or mountain was visible. 

Placing yonr hand before the sketch yon see as much as then 
could be seen of the surrounding country. The assistant in com- 
mand, climbing a tree, took compass bearings of the peaks and 
lakes to which his written orders indicated it would be neces- 
sary to measure with transit and theodolite, and shouting his 
commands to the men below, set the different parties of choppers at 
the work of clearing the intervening forest. Kow carving avenues 
through the timber to obtain the view of some great peak — now cut- 
ting broad areas away to disclose a multitude of important points — 
the work progressed day after day till it was successfully executed, 
and Blue Mountain, from an impediment to work, had become a most 
important station, ready for the theodolite. 

The illustration is from one of the field photographs taken on Blue 
Mountain by Mr. Beman, previously photographer with Col. Powell's 
expedition through the canons of the fiio Colorado, in the Eocky 
Mountains. The value of good photographs of mountain ranges, etc, 
in a topographical survey, cannot be over-estimated, and I would sug- 
gest that, in all further topographical surveys by the State, provision 
be made for the emplovment of a skillful operator, one who, like the 
gentleman referred to, has the skill and courage to climb to the top of 
a lofty spruce tree, and take an ^' instantaneous '' photograph, with aid 
of one hand, while hanging to the tree with the other. Had such a one 
been constantly at hand it would have relieved me of a vast amount of 
labor ; for, not having among the assistants, a draughtsman whom I 
could intrust with the execution of drawings so importent for reference, 
I was compelled, after finishing angular measurements, transit observa- 
tions, reconnaissance maps, ete., to personally sketeh, with pencil and 
India ink, all the views which, accumulating year after year, form a 
veritable panorama of the wilderness, and serve as a check and expla- 
nation in the transfer of the topography from the preliminary to the 
secondary reconnaissance maps. The engraving fails to show the 
intricate mass of limbs and tree trunks, of felled timber, which, in 
the photograph, and on the mountain, give an appearance of ite 
having been swept by cannon — a storm ef shot and shell — the 
natural forest fortifications — the breastworks of the mountain crest — 
stormed and captured at axe-edge ; at some points a very Bedan or 
Malakoff of ruin — the hard, gnarled, " winding,'* worthless timber, 
lying jammed together, an impenetrable ahattis, 

Plate 9. On Blue Mountain, Timber ^cutting for view of Snowy 
Mountain, and triangular measurement. This is also from one of the 
photographs taken on the summit, and shows an avenue out south- 
ward to obtain a view of our station of 1872, on the mountain named. 
The remarkably flat character of the summit of Blue Mountain is 
well shown, and at first sight one would hardly think that the chop- 
ping was on a mountain 3,824 feet above the sea! 

The illustration shows the assistants in charge directing a party of 
choppers at their work. A few more trees only required cutting at the 
time the photograph was taken. Directly at the end of the avenue 
southward, the level ground of the summit suddenly pitehes down at a 
vertical angle whose steepness is an off-set to the levelness of the sum- 
mit, and further down is broken by the most formidable inaccessible 

fSen. Doc. No. 98.] 22 
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precipices, beneath which, distant in the valley, winds the trail to Indian 
Lake. Explorers are cautioned to refrain from attempting the descent 
of the mountain in this direction ; the trail to Blue Mountain Lake, 
and our new blazed line to South Pond lead safely downwardiS. 

Plate 10. On Ampersand Mountain. Adirondack survey clearing ; 
showing below, Round Lake and part of the Upper Saranac Lake, 
before obscured by timber and now thrown open to measurement 
This mountain is easily ascended in an hour or two from Bound I^ke. 
The view is from a sketch which I made on Ampersand mountain on the 
conclusion of our work at that station, October 13. Before 1873 the 
mountain was little known, being of inferior altitude, but having been 
ascended by a party from Bartletts — gentlemen and guides — the excel- 
lence of the Tiew offered, of the Saranac Lake region, excited their 
admiration ; a small chopping was made, to afford a lookout from the 
mountain, and in one place two trees which stood near together were 
by means of a crosspiece converted into a ladder, from which an ex- 
tended view to the north-west and north was obtained. From Mi 
Seward, in the first ascent in 1870, I had observed that this mountain 
hid Round Lake from measurement, and had regretted that its dense 
cornering of forest prevented its being then available ; and now, upon 
learning of the commencement made, I determined to have a recon- 
naisance of the summit, and if it proved valuable, make it available by 
sweeping away all the forest on the main crest, if it could be done with- 
out too great expense. The ascent and result have been already de- 
tailed in the report. Our experience amid snow and ice upon the sum- 
mit was painful, the more felt as we had at this time just re-entered the 
woods from the comforts of civilization. Our guides proceeded method- 
ically and thoroughly to clear the mass of timber that obscured over 
200"^ of the horizon and surrounding country from the peak, in order 
to afford a fair field of view for the theodolite on the solid and substan- 
tial rock of the summit My instructions in regard to the clearinfl^ 
were immediately superintenaed by a gentleman who had volunteerea 
as assistant, and who directed his own ^uide to aid in the chopping, 
day after day. The enerc^y and discnmination of this gentleman 
were of great service, and I desire to return him my thanl^. Before 
the axes of the men, tree after tree fell and pitcned down or was 
thrown off the cliff, and among them was hewn down the tree ladder 
before mentioned, which inte3eredwith measurements with the theod- 
olite, to lakes seen beyond the Upper Saranac, and was indeed, no 
longer of any use, the whole view being laid open by our chopping, 
which now extended over several acres. 

By dark on October 10, the guides had chopped about an acre and 
dragged, carried, and thrown the timber from the summit, specially 
opening the view from the peak toward the Upper Saranac, still to 
^ cut A hard day's work on the 11th of October increased the size of 
' the clearing by more than an acre, and left but little of the timber on 
the ridge westward to interfere with the theodolite. On the 12th we 
were enveloped in the clouds, but the men were kept chopping in 
order to have no delav in the measurement of the following day 
should it prove clear. 1?he 13th being clear, another day's work com- 
pleted the measurements at this station. 

A sketch of the large stan-helio signal stationed here is given in 
plate 2. In the illustration the nearest water is Round Lt^e or the 
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Middle Saranac, with its forest covered islands, near the ontlet of the 
Upper Saranao ; beyond will be seen the old Bartlett place, so well known 
to hunters and anglers, and far beyond, at the horizon is seen Mt. 
Ma-tum-ba-la, beyond which lies Amber Lake. The name Ma-tum-ba-la 
is the old aboriginal title. I obtained it directly from the Indians, and 
now for the first time publish it as a name precedent to the common 
" Blue Mountain " by which the whites know it 

[Late Notb. — Owing to mj recent measurement of the height of 
Dudley Observatory, hj which it was found to be higher than recorded 
in the annals of that institution, the altitudes shown upon this map 

Slate 11) are all above a datum 36-^ feet above mean tide level in the 
udson river at Albany. See Appendix B, p. 177.J 

Plate 11. Specimen of preliminary reconnaissance map-sketch, 
made by rapid exploration, for use in subsequent surveying opera- 
tions. On such preliminary sheets every pond discovered is jot- 
ted down as near its true position as may be, and the position of its 
outlet and inlets noted, * the course of streams to their junction 
marked, and their separation to the main river systems. The approxi- 
mate form and positions of the large lakes are found with prismatic 
compass, sextant, eta, and the general forms of the mountains and 
their prominent peaks and ridges sketched on. If we have noted all 
the important topographical characteristics of the region, we have 
now all the material before us and it remains to locate them in their 
proper positions by methodical surveying, ascertaining their distances 
from each other, etc., and the area which they cover — and termina- 
ting in disclosing the value of their lands — whether they are under 
water or on mountain summits — marshes or rugged rocks. 

In the illustration are exhibited a great number of lakes which we 
have discovered, and which are now for the first time placed upon the 
map. Thirty-nine important lakes are shown with other smaller 
ponds, which bring the number up to 42 or 43 on this map sheet 
alone. 

I have selected this particular reconnaissance map from the great 
mass of those executed, as a specimen, from its hydrographical inter- 
est, this one sheet showing a mass of lakes unknown to any guides or 
hunters save those heretofore mentioned. These lakes or ponds are 
unierlined. Of the thirty-nine which are of importance, Gull Lake, 
Partlow Lake, and Oven Lake are the most important ; the whole num- 
ber of hitherto undescribed lakes and ponds now shown on this single 
sheet is forty-three ; and there are others not shown which yet require 
to be located. Partlow Lake and some of the small adjacent ponds 
belong on the next map sheet and have been brought in to show their 
approximate position. The blue curved lines are used to indicate this 
contraction or on "next sheet" which is often advisable, in order while 
working to retain an idea of the proximity of a neighboring lake. 
The figures show the height of places above sea level. The lakes in 
blue and the mountains in red, make the illustration a perfect speci- 
men of a preliminary reconnaissance map, as sketched in the field. 

Besides Graves' mountain which was heretofore the only summit in 
this vicinity known to maps, five more are shown, several of which are 
higher than Graves' mountain, but being heavily covered with timber, 

* Bj eogrmTlng, Bog Lake appean, eironeoiusiy, half underlinad. It has been known for 
many yean. 
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chiefly spmce, are unavailable for trigonometrical surveying. The 
Bampart mountain has been heretofore referred to in the report The 
Wolf mountain was named by the trappers, as also Gat mountain ; the 
latter being the favorite resort of the Pelts Goncolor or Cougar. Deer 
mountain is described in the report. Tomar's Hill obtains its name 
from the old Indian (whose bones lie near the Saranac) from whom I 
first learned years a^o, of peculiarities of this region which he had ob- 
tained a glimpse of trom this hill. True north is shown by the Astro- 
nomical meridian — compass card — and the magnetic variation Octo- 
ber 30, 1873, is also indicated, as determined by my transit observation. 

The latitudes and longitudes are never shown on such a prelimin- 
ary sketch, being only obtained by subsequent surveying. The sec- 
ondary map, though the same in substance will show changes in form, 
distance, etc., more approximating correctness. The latitude and 
longitude marked on this preliminary sheet, do not appear on the 
original and they are only placed in order to give an idea of the local- 
ities of the region shown. The vignette or picture in the corner 
exhibits the manner of marching and carrying boats. 

Plate 12. Mud Lake. Winter march westward into the unexplored 
region. My sketch shows a point near our landing at the western end 
of Mud Lake — looking south-west. The frozen Take is snow covered 
and the men are seen carrying their packs and dragging their heavily 
laden boats as sleds. First is seen the advance guide selecting the 
smoothest route for the trail; then a guide drawing his boat; 
then a guide shouldering a theodolite pack, another drawing a load- 
ed boat from which the legs of a tripod project, a guide carrying a 
pair of oars and a pack of provisions, with iron camp kettle on arm 
comes next, and ih^ assistant steadying with one hand the barometer 
filung from his shoulder trudges along bringing up the rear, having 
an eye upon affairs ahead and seeing that nothing is lost or aban- 
doned on the trail. 

This was among the easiest of our winter marches, though the 

f aides, after we left the ice and frozen marsh and entered the woods, 
ad great labor at times in chopping a practicable way for the boats 
through the fallen timber which tangled the forest We reached that 
night the Lost Lake and the shanty of the wolf trappers. 

Plate 13. Saint Lawrence County line; decaying condition of the 
marked trees. 

In this illustration is shown the decaying and crumbling condition 
of the old trees which were marked (blazed) perhaps a century ago, 
and now form the only line of division between the largest counties 
of the State. It does not, however, show the failing condition of this 
line ; for, in order to render the sketch intelligible to the eye, the 
blazed marks on the trees have been made as bright and plain as when 
first cut. 

In the field it is often almost impossible to distinguish the marks 
and the stakes, etc., rotted away more than half a century since. On 
some of the trees the marks were ingrown by the new wood years 
before the tree died, and now only the most practised eye can detect 
the difference in the bark. A seam or a wrinkle, or a streak of gum 
attracts our attention, and a few cuts with the axe bring to light 
again the "snot" or "blaze,'' so long hidden under the ingrowth of 
the wood. These lines were only run with magnetic compass, and are 
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often irregular when they can be found. I have had difficulty in 
re-tracing them with the compass. 

Plate 14. Oven Lake. Accident to the second boat; the guides^ 
baggage and instruments in darwer. 

This illustration gives some iaea of the danger encountered in win- 
ter work in the wilderness. The incident has been referred to in the 
narrative. .The delicate Saranao boat which we had brought thus far, 
with 80 much difficulty — the only one which we now had — here re- 
ceived fresh injuries. Crushed through by the ice below water line, 
the water poured in rapidly, the ice crackea from beneath the feet of 
the men when they attempted to lighten it, and suddenly, struggling 
in the deep waters of the lake, far from the shores, death scemea 
imminent, and would have come to men less cool and determined. 
Unmindful of the biting cold — freezing their garments stiff with 
ice, they struggled on and fought their way to shore, and I regret that 
there is no cross of honor to bestow upon them for their courage and 
tenacity, which not onlv saved their own lives, but the baggage, instru- 
ments, maps and records of the survey. 

Plate 15. Socket signal. A method of approximately determine 
ingthe location of new lakes in the woods. 

This mode we have tested for explorative reconnaissance and found 
to be useful, though not as yet able to apply it extensively. It origi- 
nated, I believe, with myself, and a descnption of the method is given 
in order that it may be of use to others. During the prevalence of 
winds sufficient to sweep the rocket away from the vertical line it is 
of little value. 

It is often advisable — nay, necessary -r- before a preliminary recon- 
naissance can be regarded as complete, to obtain the azimuth of the 
unknown points from some well-established station. The approximate 
distance of small lakes back in the forest may be required. If the 
lakes are not too distant, and the region not too mountainous, this 
may be effected as follows : Two transits or theodolites are stationed 
at known stations, a considerable distance apart — for instance, the 
extremities of a lake — so that a good view out over the forest in the 
supposed direction of the new lake may be had. Men are sent to the 
lake to be located, and, at a given hour of the night, rockets, which 
they carried shoot — a streaK of fire — far upwards into the sky. 
Instantly the two transits, previously adjusted upon each other as zero, 
are turned and sighted and the second rocket waited for. Then, after 
observations upon many rockets, the mean angular distance is noted, 
and the position of the lake can be approximately platted. There are 
different modifications of the method, to suit different circumstan- 
ces ; but the principle cannot fail to be understood. The method 
should only be made use of in preliminary reconnaissance, and will 
then be found of more value if the triangles be given as nearly as 
possible an equilateral form, by increasing the length of the base in 
proportion to the supposed distance, the observers proceeding to 
different lakes with their transits. Care should then be taken to secure 
synchronous measurements upon the rockets, the time being previously 
agreed upon. 

Tripod rockets are used, being more portable than those in common 
use, and c[uite sufficient 

In the illustration the assistants are shown engaged upon this work, 
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a guide holding a lantern ; beyond a low range of hills is seen the 
rocket signal sent np by men at a distant lake. 

Plate 16. Mountain measurement with barometer and telescopic 
level. This is a further explanation of the method of ascertaining the 
altitude of a mountain accurately by barometer without ascending it 
It has been explained on pa^ 85, of the report, but it may be well to 
recapitulate more briefly its purpose. The illustration shows the 
assistants observing on a barometer on a mountain side at the level, by 
sight of distant peaks. The curved lines show the effect of a curva- 
ture of the earth, and make it evident that the height of place found 
by sight level is not the true height of the distant mountain, but con- 
siderably less than its height. Farther up, on the open mountain side 
is seen tlie transit man at a station of apparent level, and the three 
lines radiating from the transit show the means by which, through tri- 
linear surveying the position of the barometer station is accurately 
made known, the data thus obtained enabling us to correct the alti- 
tude of the leveline^ station for distance, ^curvature and refraction,) 
and find the true height. At the foot oi the mountain is seen an 
assistant watching the atmospheric changes, taking and recording full 
sets of observations at intervals of five minutes, in order to secure 
synchronous data for computation. 

Plate 17. Sketch in colors, showing the great land patents of the 
Adirondack region. 

This map is only designed to show approximate positions of the vast 
tracts of land granted at different times within this region by the 
Colonial and State governments, and is illustrative of the question of 
boundaries heretofore discussed. It is not designed as a map of the 
wilderness; but some of the mountains and larger lakes have been 
sketched in for the purpose of makin? it more intelligible. The 
boundary lines of these old patents and of their subdivisions, still form 
the only divisions of forest or timber land, and wherever the timber is 
accessible become of importance. So many inquiries have been 
addressed to me from different portions of the State, asking for infor- 
mation in regard to these boundaries, that I feel this explanation and 
explanatory map are due to the people, who cannot have access to the 
ancient documents, and if they had access to them, could not there 
find all the data collected. The map sketch shows them as they are 
supposed to exist, without indicating the "gores'' or disputed lands 
which are claimed to lie between them. 

In this illustration the great Macomb purchase is seen to the left or 
north-west in blue, the greatest tract ever granted by the State, contain- 
ing, north-west of the wilderness, the most charming of lowland settle- 
ments and fertile farms; while its eastern and soutn-eastern portions, 
lying within the wilderness, are elevated and mountainous, and would 
bo rocky and barren but for the dense primeval forest which covers 
nearly a' million acres of its area. The red lettering upon the blue 
indicates the great subdivisions. These were originally six great tracts. 
The subsequent subdivision of great tracts, Nos. 5 and 6, are shown 
by titles in red letters, as Boylston's tract, Ghassanis & Co., William 
Inman, {the tipper north-eastern portion being tlie present Brantingham 
tract,) James Watson, and the J. J. Angerstein or John Brown's tract 

The Totten and Crossfield tract, shown by yellow, is almost entirely 
wilderness, the few settlements which have found a foothold within it 
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beinfi^ merely dots npon its surface. By continning or prolonging 
northward the diyision line between the Dartmouth and Hyde tracts, 
the course of base line of the Totten and Crossfield survey may be 
found. This was a line of mile trees (trees marked or blazed every 
mile and cornered) run by a surveyor named Grain or Crane, (written 
both ways,) and passing over the summit of Grain's Mountain — 
named from him — extends north-west, crossing Long Lake, eta, 
terminating'^just beyond Sperry Pond. 

The great military tract is distinguished by the figure one. (!•) Its 
south-eastern corner contains portions of some of the later subdi- 
visions, such as the Soaring Brook tract, which extends also south- 
ward over the white space to the North River tract, filling that gap. 

The Moose River tract, with the other smaller patents, show the local 
titles of the lands over which extend other portions of the wilderness. 

[Note, — Errata. The Hoffman tract should be extended over the 
white vacancy near it to the lake. 

The southern end of the meridian 76^ 30' west has been placed in 
engraving about four minutes too far west, and the next three merid- 
ians eastward require slight correction. 

The road shown from Elizabethtown to Keene should have been a 
stream (Roaring Brook), running off of the Oiant ML The road, of 
course, passing just to the south of Mt. Hurricane. 

A road should be shown between Keeneville and Ausable Forks, on 
the south side of the river, but the great mass of such minutisB are, 
however, necessarily omitted, the sketch being on too small a scale. 
As it is, some of the names have been misinterpreted by the engraver, 
and in Essex county for Tdhawas read Tahawus ; for Perck Lclkb read 
Perch Lake ; for Keen and Keen Mt read Keene and Keene Mt ; in 
Franklin county, Flondwood Fond read Floodwood Pond; and in 
Jefferson county for Carthago read Garthage.] 

Plate 18. Sketch showing the course of the survey j^arty during 1873. 
It is not intended as a map of the wilderness, but is simply a rough, 
outline sketch, showing the appropriate relative location of some of 
the principal points in the forest to which reference is made in this 
report, it is impossible to delineate upon so small a scale the mass of 
small lakes and mountain ranges, but those unacquainted with the 
region will gain some idea of its ruggedness and its peculiar lake sys- 
tem, and of the progress of the survey. It is no representation of the 
lar^e, final map, which is in course of preparation on a scale of one 
mile to the inch, and it has not been thought advisable to hastily 
place upon this sketch any of the recent discoveries, as they could not 
be platted on so small a scale without great errors arising. 

[Note. — Errata, In engraving this little sketch, the southern por« 
tions of the meridians from 74° to 75° 30' long, have been placed about 
4' too far to the west. In Essex county the road from Elizabethtown to 
Keene, instead of passing to the south of Hopl^ins' Peak, should pass 
south of Mt. Hurricane. Numerous lakes and mountains are omitted 
on the sketch for the sake of economy, and to prevent its becoming a 
mere blur. Those represented are distorted by the smallness of tlie 
scale. The New York and Canada Railroad is, also, by a mistake of 
the engraver, represented as in operation as far north as the Boquet 
river. The following names, also, have been erroneously engraved : 

For Tahawas (village in Essex county) read Tahawus. 
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For Perch Lake (Essex county) read Perch Lake. 

For Keen (Essex connty) read Keene. 

For FUmdwood Pond (Franklin counts) read Flood wood Pond. 

For Carthago (Jefferson county) read Carthage.] 

Plate 19. Sketch shovnna the progress of the triangulation, [See note 
below.]* This is intended to giye an idea of the ground work of the 
survey, and of the extent of country over which the triangular work 
has so far extended. It shows the base lines, triangles and quadrilat- 
erals referred to in the report, and gives a good idea of their 
form and mathematical conation. The use of red lines to show 
the latest triangular work is, I think, entirely new, but it enables 
a direct comparison to be made between the work of the two 
seasons (previous year, 1872, in black lines), and admits of their both 
being placed upon one map sheet, which is more economical. The 
blue line, as explained upon the map, shows the head waters of the 
great rivers. This line of division of waters, was first mapped by this 
suryey. From the summits of the mountains it descends into the 
deep passes only to reascend, and, as formed by the diyiding ridges, 
extends westward, tortuously, almost to Long Lake, and eastward 
almost to Lake Champlain and Lake (George. 

Plate 20. Sketch showing contour lines of mountains as drawn in 
the field without yertical hatchings. [See note below.]* These con- 
tour lines here represent successive approximate elevation of one hun- 
dred feet, and bemg sketched lines — rapid approximations based on 
the barometrically determined altitudes of prominent points — their 
datum plane is a bench mark 36^ feet above sea level, and their 
highland contours are always plus. To the scientific this method of 
representing mountains is the most intelligible, and is becoming justly 
universal. The more nearly a map approaches the natural appearance 
of the country, however, tne greater is its popular value, and these 
contours filled in, shaded and completed, as in plate 6, seem to be most 
readily understood. It is suggested that the legislature determine 
whether, in the final map of the wilderness, the mountains be thus 
shown, or as completed m plate 6. The colors could be dispensed 
with and the whole map printed simply in black. 

The specimen here given still requires revision and correction from 
other reconnaisance maps, and reduction to scale before publication. 

* P^TS NOTB.— Owing to my recent measurement of the height of the Dudley OhserT&- 
tory, by which it waa found to be higher than recorded in the annals of that Institution, 
the altitudes shown upon the maps (plates 6, 11, 19 and 80) are all above a datura d6 4-10 
feet above mean tide level In the Hudson river at Albany. See Appendix B, p. 177.] 
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Tne following tables contain the means, and the results of the 
nnmerons field observations for barometrical leveling during the year 
1873, with the mean of the synchronous readings of t}ie instruments 
of the Dudley Observatory at Albany, or of the other lower stations. 
Hie complete set of field observations form two considerable volumes, 
and the mare valuable results only have been with great labor reduced 
and condensed into the present form. 

The observations are m English measures, temperature in Fahren- 
heit degrees. Where the instruments were stationed below the summit 
of a mountain, the true altitude is + the difference between the upper 
station and summit, which is obtained by spirit level. Where the in- 
struments — as on a lake shore — were above the station level, the true 
altitude is of course minus the height of the place of observation 
above the level of the lake. Where the Dudley Observatory is the 
lower station, the height of the instrument at tne Observatorjr must 
be taken into account Its position, as given me by the officials of 
the Observatory, being 170 feet above the level of mean tide in the 
Hudson river, nas been added to the computed altitude of all stations 
compared directly with it.* 

* The preo6dloff remarks were already In type when I dlsooyered that the belffht al- 
ways accepted as the altitude of the Dudley Obsenratory above tide was only presumably a 
close estimation — the Astronomical work of the Obserratory not requiring any reduction 
to tide. To test this question, which was raised durins the progress of the map prepara- 
tion, I made a rapid barometrical measurement, and found by It an altitude for the Ob- 
feet. This was sufficient 

was therefore necessary 
height determined by spirit 
level, a continuous series being carried from the Erie canal datum (lock No. 1), at tide to 
the water table of the Observatory, and to the zero of the cistern of the Fastre standard 
barometer. The altitude from our barometrical lower station (also lock No. 1), as deter- 
mined by spirit leveliis 19Q.mi feet, and the true altitude now determined Is 206.4M feet 
above mean tide ; or 'anM^ above mean low water In the Hudson river. (The mean low 
water datura here accepted Is that of the U. B. Bngineers.) The altitude thus found for 
the Observatory standsrd was so much greater than the height which I had used in the 
oomputations, and necessitated such a general modlflcation in the resulting altitudes, 
that 1 was unwilling to change all the figures of the tables and throughout the text with- 
out further examination. Accordingly i have carefully taken the altitude of the Obner 
vatory trtgonometrically — and though a lack of reciprocal vertical angles has prevented a 
correction for refraction— I have found the zero of the observatory barometer, by this 
trigonometrical measurement, 207,564 feet above mean low water. Upon this confirmation 
of the other results, I determined to correct all the figures throughout the stereotype, so 
as to eliminate as far as possible any chance of future mistake or error. This will, I trust, 
justify the delay necessary in printing the report. 

[Sen, Doc. No. 98.] 23. 




1 78 Apfsndee:. 

The following extract from my report for 1872 will render more 
intelligible the reasons for the employment of the Dudley Obserratory 
as the superior lower station, in the determination of subordinate 
upper stations in the mountains by continuous field observations dur- 
ing a lengthened period, especially for lower stations; though, as 
shown in the chapter on hypsometry, my observations during the 
present season modify the theory given below. 

For iJbe more important mountains, etc., observations synchronous with 
those taken on the summit were made at near lower stations of established 
altitude. In the computation of all the altitudes, however, the observations at 
upper stations have been directly compared with the records of the truly won- 
derful and invaluable automatic instruments of the Dudley Observatory. It is 
my impression that this survey is the first in which the recording barometer, 
working day and night with mechanical precision, has been made the principal 
lower station, or station of record and correction. The position of the Obser- 
vatory, directly south of the wilderness, has made it a most valuable station for 
correction in hypsometric work in that region. 

Prot George w . Hough, late Director of the Dudley Observatory, " has ably 
shown (Annals Dudley Observatory, vol. ii, pp. 234, 235), that the maxima 
and minima of atmospheric pressure occur contemporaneously along the same 
longitude, and also that the * local disturbance (viz., within the ramus of one 
mile), may at any instant amount to db0.02 of an inch." 

The field observations during this season corroborate in a remarkable manner 
these important conclusions, and seem to prove that for ordinary engmeerinfi 
purposes — or purposes of exploration at least — such a lower station, thougn 
distant) is sufficient. Only during sudden storms is there danger of great error, 
and that measurement is to be the most valued in which there is the least indi- 
cation of local disturbance. I have reason to believe that altitude observations 
laken upon mountain summits are more reliable than those taken in the valleys. 
The almost simultaneous rise and fall of the barometer at the Dudley Obser- 
vatory, and at some of our stations in the heart of the forest, are truly remark- 
able, and have made it probable that upon the same meridian, in fair, settled 
weather, if the time of observation were given by telegraph, so as to be abso- 
lutely synchronous, the barometrical curves would be very similar. 

The computation of the altitudes from the field observations have 
been generally made as heretofore, by the formula of Laplace, as 
adapted to English measures in the meteorological volume of the 
Smithsonian Institution. Another formula, slightly different in its 
elements — one often used by topographical or military surveyors — 
has occasionally been employed, when the first formula was not at 
hand. In accordance with request made, I here give an outline of the 
Ist, and a full computation by the 2d formula, trusting that they will 
satisfy the popular and general interest now shown in this State in 
regard to the use of the barometer in leveling, and afford amateurs of 
topographical field work the data for hypsometrical investigations. 

PIBST FORMULA. 

In this — 

h = the observed height of the barometer 

r = the temperature of the barometer } at the lower station. 

t = the temperature of the air 

h' = the observed height of the barometer 

r' = the temperature of the barometer }■ at the upper station. 

f = the temperature of the air 
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Now calling 
Z = the difference of level between the two barometers. 

z = approximate values of Z as found by second factor of for- 
mula. 
L = the mean latitude of the two stations. 
H = the height of the barometer at the upper station, reduced to the 

temperature of the barometer of the lower station ; or 
H = /i' jl + 0.00008967 \r--r*)\\ 
Also, the expansion of the mercurial column in barometer tube, 

measured by a brass scale, for 1** Fah. = 0.00008967 ; 
Also, the increase of gravity from the equator to tihe poles = 

0.00520048, or 0.00260 to the 46"* of latitude; 
Also, the earth's mean radius = 20,886,860 feet. 
Then Laplace's formula reads 



Z = log ^ X 60158-6 English feet ^ 



(1 +0. 



t -I- 1' - 64 



) 



900 

.00260 COS. 2 L) 

(« , % 4" flS268 ft 



i WBBIiWKI 



10i48«80, 



i) 



[at 



8E00ND FORMULA.* 

In this — 
H = height of mercury in barometer 
T = temperature of mercury in barometer 
i = temperature of the air 

V = height of mercury in barometer 

T' = temperature of mercury in barometer 

if = temperature of the air 

\ = reduced height of mercury. 
L = the mean latitude. 
K = approximate altitude. 
X' =: second approximate altitude, &c. 
S = height of lower station above the sea. 
The complete formula then is — 

Ht = 60159 (log. H — log. A) ^ (1 + 0.00265 cos. 2 L), 



at lower station. 



upper station. 



-M 



), 



(1 + 



a;' +62851 



8 



lOiuns. 



)J 



Reduced height of mercury = h, 
A = A' + 0-00009 (T— T') A'. 

Explanatory computation by this formula. 

Altitude of Basin Mountain from data of August 27th, 1873, 
bv level from Mt Haystack ; lower station Panther Gorge, J of a mile 
(horizontally) distant from upper station. 

Data: 

Lower station (Panther Gorge) mean height above tide level + 
3,342-ftiy feet 

Correction for telescopic leveling (curvature and refraction) for 
distance . . . . + l-^^ feet Stations near latitude N. 44^. 

* See note page 188. 



IgO ' Apfkndix. 

Then— 

H = 26.806 > 

1 = 57**. 87 Fah. > Lower station. 

# = 66**.60Fah. ) 

And 

A' = 25-373 ) 

T' = 55^.0 Fah. [• Upper station. 

r = 66°.0Fah. ) 

(A.) A = A' + 0-00009 (T — T') A' = 26-379 or arithmetically 

[1] P] 

T = 57^.87 A' = 25-373 

— T' = 56**. 00 2-87 

Difference, 2^-87 = A 1 77611 

20 2984 
50 746 



72.82061 



[3] [4] 

72-82051 0.0066538469 

•00009 26-373 



0.0065538469 25-379 = A which 

equals the reduced or cori'ected height of the mercury. 

(B) 60169 (log. H — log. A) ; = 1,428^ feet 

[1] [2] 

log. H= 1-428216 .023742 

log. — A = — 1.404474 60159 

.023742 213678 

1 18710 
2 3742 
142 4520 



1428.294978 = X 
X = approximate difference in height = 1,428^ feet 

(C.) X x*-±^^+ X = 1506^feet = X' 

[1] [3] 

t = 66°. 5 1428.29 

+/'= + 66. 24.25 

112.6 .. «. 714146 



= 66.26 



56.24 — 32 = 24.25 



285 668 
6713 16 
28665 8 

34636 .0325(76.96 
3636 



[4] 436.0 

X = 1428-29 3103 

76-96 



1506-26 = X' 
X' = second approximate difference in altitude = 1606^ feet. 
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(D) X' X 0-00265 COS. 2 L + X' = + 0-139 or + -Aftr feet 

This correction is minus for all latitudes north of 45 , and plus for 
all south thereof; or at the equator + 0-00265^ at 45° zero ; at the pole 
— 0*00265. In the Adirondack region it is always additive — as it 
is indeed throughout the whole Stote; and as lat. 45° is neared it 
becomes less and less appreciable. 

In making the computation by the formula^ care should be taken 
that the proper symbol ± of cos. 2 L be used. 
In the present example 
X' X 0-00265 COS. 2 L may be read 

1505-25 X COS. 2 lat x 0-00265 = 1505-25 x 0-03490 x 0-00265 

[1] -03490 [2] .0000924850 

-00265 1505.25 

17450 46242 50 

20940 184970 

6980 4624250 

.0000924850 S'' 

0-139213046250 
[3] 1505-25 

• 139 = (nearly 0-14) = corrections for latitude — 

1505-390 = X" 
X" = third approximate altitude = 1505^^ feet 

/Ipx X **" S2SSB1 8 ^ 2i 

\^) 908»W2D "*■ 10U4aiR^^^ "^ * 100 



10444S16 ^ 100 

These corrections are always additive. 



[1] [2] 

505.39 208^ 

522 51 ^62665887 



X" = 1505.39 20888629^78656132.89(3.76 



1505 39 15992245.8 

75269 5 14622040.3 



301078 
301078 
752695 



1370265.59 



78658132.89 [3] 1505-39 

3-76 



S = 3,342.31 -H 10444315 x X'" = 0-48 

[41 

10444315^3342.3100f - 00032 
^3133 2945^ 



1509-15 = X'" 



20901550 
20888630 

12920 
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[5] 



X'" = 1509.16 
.00032 

301830 
452745 



0*4829280 = correction for height of lower statioxL 
1509.15 



1509*63 = last approximate altitude. 

Now — Last approximate altitude 1^509 • 63 

For telescopic level (curve, and refraction) 1 • 75 

For elevation of lower station, above tide 

level 3,378.71 

Complete altitude Basin Mt, by level, etc., 4 890.09 feet 



The following is the computation of the same data, by the first 
formula in a condensed form, for comparison : 

PantherGorge,/? = 26.805 r 57^87 t 56°.5 25760-8 
Basin Mount, >? = 25. 373 — T'-^5^0 —t'—66\0 24326-4 





2.87 


112.5 


1434.4 






4.85 
T— r' 


— —6.7 


D 


X (t + f 
900 


D = 

-64) = 


= 1427-7 
+ 76-92 




1504-62 

•14 

3-90 

-35 



1427.7 
48.5 

7138 5 
114116 
57108 

69233.45/76. 92 

1^ ^ 1'^^^-^^ 



833 4 
2346 
646 



Altitude Panther Oorge station, + 3,378*71 

Curvature and refraction, + 1-76 



Complete altitude Basin Mt. by this formula, = 4, 889 •47 feet 
Compare with previous computation, = 4, 890 -09 feet 

Difference, = O--^ of a foot. 

It will be remembered that the formulas differ slightly in some of 
their co-efficients, which explains the slight difference in results.* 

* If we accept Bessers reautte (AstronomUh N(tchrichUTit No. 488), the mean radlas of the 
Barth would be 20,888,(07.15 feet, whioh would make the laat factor in this fonnula 

= (1 + to'slllg V-TB + njTiTTnr.Tr)* 



CONDENSED DATA 



RESULTS OF CALCULATION IN HYPSOMETRY. 



BY VERPLANOK COLVIN. 



BLIZABETHTOWN. 
BouQUBT EiVER, July 16, 1873. 

(Bar. No. 1987.) Mean of observfttions. 



(Mercurial) 



HBLD OBSBBYATIONS. 


DUDLBY OBSBRVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'n B ± 


Barom., 82* 


Temp. Air. 


10.681'' 


68*.88 


68*.16Fab. 


-.001 


S0.749'' 


T8*.a0Fah. 



Result of calculation, — Altitude above tide, 456.69 feet. 

Little Mount Discovert. 

By level from Mount Discovery, July 18, 1873. 

(Bar. No. 1866.) Mean of observatlona. (Mercurial.) 



FIBLD 0B8RRVATI0NS. 


DUDLBY OBSBRVATORY. 


Barometer. 


AU'd Ther. 


Det*d Ther. 


Corr*n B ± 


Barom., 88* 


Temp. Air. 


».688 


00*.5 


68*.0Fah. 


-.019 


20.078 


04*.9FaiL 



Result of calculation. — Altitude above tide, 1,339.10 feet 



(Bar. No. 1866.) 



Mount Discovery. 
Summit, July 18, 1873. 

Mean of observations. 



(Mercurial.) 



SUMMIT MOUNT DISCOVERY. 


DUDLBY OBSERVATORY. 


Barometer. 


Att*dTber. 


Det*d Ther. 


Corr'nB ± 


Barom., 88* 


Temp. Air. 


28.8U5 


M*.90 


66*.67Fah. 


-.019 


10.670 


68*.65Fah. 



Result of calculation, — Altitude above tide, 1,546.30 feet 

^ Ail the aliitudes hereaf ler siven require the oorrectlon for height of the Dudtof 
ObeerTatory indicated ou page 177. 
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(Bar. No. 1987.) 



Apfkndix. 

Bayen Hill. 
Summity July 19, 1873. 
Mean of observatioiis. 



(Mercurial) 



BAYBN HTLL. 


DUDLEY 0B8KKVAT0BY. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Corr'aB ± 


Barom., 82* 


Temp. Air. 


87.881" 


(»».OT 


58«.67 Fab. 


•i-.Oll 


29.671" 


60*.60Fah. 



Renult of calculation. — Altitude above tide, 1,964.84 feet 



Sayen Hill. 
Summit + 2 feety July 21, 1873. 

(Bar. No. 1866.) Mean of observations. 



(Mercurial.) 



RAVEN HILL + 2 feet. 


DUDLEY OBSERVATORY. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Corr*n B ± 


Baromn82* 


Temp. Air. 


28.066 


71*.68 


69*. 26 Fah. 


•I-.0S8 


29.7M 


Tr».17 Pah. 



Result of calculation, — Altitude above tide, 1,991.76 feet. 



(Bar. No. 1987.) 



Gobble Hill. 
By level, July 21, 1873. 
Mean of observations. 



(Mercurial.) 



GOBBLE HTLT«. 


DUDLEY OBSERVATORY. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Corr*n B ± 


Barom., 82" 


Temp. Air. 


28.168 


6Q*.60 


70».00 Fah. 


•f .022 


29.802 


76*.8Fah. 



Result of calculation. — Altitude above tide, 1,887.31 feet 



Hurricane Mountain. 

July 21, 1873. 

(Bar. No. 1987.) Mean of forty-nine observations. (Mercurial) 



HURRICANE MOUNTAIN + 10 feet. 


DUDLEY OBSERVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Gorr'D B ± 


Barom., 82* 


Temp. Air. 


26.818 


68* .0 


68*.06Fah. 


•I-.022 


29.797 


76*. 6 Fah. 



RestM of calculation. — Altitude above tide, 3,726.92 feet 



Appbhdiz. 
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SyKOH&OKOTTS ObBBBYATIOKS on HUBBIOAlSrB MOTTNTAIK WITH 

Bayek Hill. 

July 21, 1873. 

(Mer. B, No. 1866 on Raven Hill). (Mer. B, No. 1987 on Hurricane.) 



RAYBN miJi. 


HUBRIOANB MOUNTAIN. 


Barometer. 


AU'd Ther. 


Det'dTber. 


Barometer. 


Alt'd Ther. 


Det'd Ther. 


J9A.QW 


74«.00 


71*. 00 Fah. 


26.838'' 


<B».00 


<B*.6Fah. 



Result of calculation. — Altitnde summit of Hurricane Mountain 
above summit of Baven Hill, 1,781.10 feet 



Bouquet Biyeb Leyel. 

Elizabethtown, July 22, 1873. 

(Bar. No. 1866.) Mean of seven observations. (Mercurial) 















BOUQIJET KIYBK liEYEIi. 


DUDLBY OBSBRYATORY. 


Barometer. 


Att'd Ther. 


Det*d Ther. 


Corr'n B ± 


BaromMSS* 


Temp. Air. 


».786 


8S».17 


81«.58 Fah. 


^SSA 


».068 


75^.7 Fah. 



' Result of calculation. — Altitude of the station by this measurement 
above tide, 462.78 feet 



Wood Hill. 

July 22, 1878. 

(Bar. No. 1987.) Mean of thirteen observations. (Mercurial) 



WOOD HHJi. 


DUDLBY 0B8BBYAT0BY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Oorr'n B ± 


Barom.«88* 


Temp. Air. 


88.988 


88*.8B 


Sr^.OS Fah. 


•{•.(BS 


18.887 


S4*.l lUi. 



BetuU of eakulation. — Altitnde above tide, 1,166J}0 feet. 
[Sen. Doc. No. 98.] 24. 
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Obsbbvatioks oh fluBBioAm MousTAnr with Wood Hill. 



( 



Merourlal. \ 
Bar. No. 1987. j 



July 22, 1873. 
Mean of obfleryatioxiB. 



( 



MereuriaL \ 
Bar. No. 1866. j 



WOOD UTTJi. 


HUBBIOANB MOUNTAIN •»• 10 feet. 


Baiometer. 


Att*d Ther. 


Det'd Ther. 


BaiomeC«r. 


Alt'dTher. 


Det'dTh«r. 


».wr' 


ST.OB 


88*.UFah. 


S8.64A'' 


w.oe 


70*.16IUi. 


Result of calcutatiofi. — Altitude of Hurricane Mountain abore 
Wood Hill, 2,587.22 feet 



(Bar. No. 1866.) 



MOUKT HUBBIOAKE. 

July 22, 1873. 
Mean of eleven observations. 



(Mercorial.) 



MOUNT HUKKIOANB •»• 10 feet. 


DUDLEY OBSBBYATOBT. 


Barometer. 


Atfd Ther. 


Det'd Ther. 


Oorr*nB± 


BaroniMSS* 


Temp. Air. 


26.637 


69-.Tr 


6T*.64Fih. 


•K.OB 


99.8a 


84*.66Fah. 



JtesuU of calculation, — Oomputed altitude above tide, 3,644.27 feet^ 
On 22d inst., atmosphere too much disturbed for accurate result& 



Gobble Hill. 
On summit, July 23, 1873. 
(Bar. No. 1866.) Mean of twelve observations. 



(MereuriaL) 



OOBBLBHILL. 


DUDLEY OBflBBVATOBY. 


Baiometer. 


Att'd Ther. 


Det'd Ther. 


Oorr'n B ± 


Barometer. 


Temp. Air. 


28.088 


81*.O0 


80*.OOFah. 




98.818 


86*.lVUi. 



Besult of calculation. — Altitude above tide, 1,899.97 feet 



Afpsrdix. 
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Station No 1. Eeene Flatts (S. Beedb's). 

August 12, 1873. 
(Bar. No. 1987.) Mean of thirty-two obseryations. (MerooriaL) 



FIELD STATION. 


DUDLBY OBSERVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'iiB± 


Barom.,8B* 


Temp. Air. 


28.8W 


68*.8B 


ttB*.86 Fah. 




99.8W' 


81*.lFah. 


Result of calculation^ — Altitude above tide, 1,204.20 feet. 



Station No. 2. EBEiirE Flatts (Phelp's). 

August 12, 1873. 
(Bar. No. 1866.) Mean of seven observations. (Mercarial.) 



FTETJ) STATION. 


BUDLST OBSEBYATOBT. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Oorr*iiB± 


Barom^SS* 


Temp. Air. 


SO.108 


«8*.28 


e7*.0 Fah. 




».8» 


81*.l Fah. 



Result of calculation. — Altitude of station above tide, 963.46 feet 

Stkohbokous Obsebyatioks fob diffebekge of lbybl of 

Stations at Eeene Flatts. 

August 12, 1873. 



PRKLPS'. 


bbsde*s. 


Barometer. 


AtVdTher. 


Det*d Ther. 


Barometer. 


Alt'dTher. 


Det'd Ther. 


99.168 


«8*.8 


«r.OFah. 


28.906 


68*.9 


68*. 87 Fah. 



Result of calculation, — Beede's above Phelp's, 191.24 feet 



Station No 3. Eeene Flatts (Dibble Place). 

August 13, 1873. 
(Bar. No. 1987.) Mean ol twenty-eight selected observations. (Mercurial) 



FTRTiT) STATION. 


DUDLEY OBSBKYATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'nB± 


Barom., 88* 


Temp. Air. 


99.847 


70* .60 


n*.28 Fah. 




89.906 


75*.6 Fah. 



BesuU of calculation. — Altitude of station aboYe tide, 926.66 feet 
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Appendix. 



Station No. 3. Ebeke Flatts (Dibble Place). 

August 13, 1873. 
(Bar. No. 1987.) Mean of twenty-six observations. (Mercurial.) 



FIELD STATION. 


DUDLEY OBSBKVATORY. 


Barometer. 


Att'd Ther. 


Det'd Tber. 


Oorr*n B ± 


Baroin.,82* 


Temp. Air. 


|».S4fl" 


70«.ra3 


Tl*.86 Fah. 




».9E»'' 


75»aOFah. 


Result of calculation, — Altitude of station above tide, 926.96 feet 



Hopkins Peak. 
August 13, 1873. 



(Bar. No 


. 1866.) 


Mean of thirteen observations. (M( 


Brcurial) 


HOPKINS PEAK. 


DUDLEY OBSERVATORY. 


Barometer. 


Att'd Ther. 


Det*d Ther. 


Corr*nB± 


Barom., 82* 


Temp. Air. 


27.066 


62* .26 


60*.8Fah. 


000 


20.926 


76«.a2Fah. 



Result of calculation, — Altitude above tide, 3,101.55 feet. 

Synchronous Observations on Hopkins Peak with Dudley 

Observatory and Station No. 3. 



(Bar. No. 1866.) 



August 13, 1873. 

Mean of observations. 



(Mercurial.) 



HOPKINS PEAK. 


DUDLEY OBSERVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'n B ± 


Barom., 82* 


Temp. Air. 


27.0G2 


60*.6 


68*.6Fah. 


000 


20.928 


76*.75Fiai. 



Result of calculation, — Altitude of Hopkins Peak above tide, 
3,089.30 feet 

Station No. 3. Keene Flatts with Dudley Observatory. 

Synchrofwus with Hopkins Peak, 

(Bar. No. 1987.) Mean of observations. (Mercurial.) 



KEENE FLATTS STATION No. 3, 


DUDLEY OBSERVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'n B ± 


Baromn82* 


Temp. Air. 


20.250 


70* .00 


70*.76Fah. 


000 


20.928 


76*.76IUi. 



Result of calculation, — Apparent altitude by this comparison, 916.64 
feety showing looal depression at time equal to — 10.17 feet A = 2 feet 



Appsndel. 



189 



Sykchbohous Obsbbyatiohs ok H0PKIK8 Peak with E. F. 
Station No. 3, fob altitudb abovb Eebnb Flatts. 

August 13, 1873. 

(Merourlal. \ / Mercurial. \ 

Bar. No. 1866.; VBar. No. 1987. j 



HOPKINS PBAK. 


LOW^EB STATION KKBNB FLATTS. 


Barom. 


Att'd Ther. 


Det'd Ther. 


Gorr'n B ± 


Barom. 


Att*d Ther. 


Det'd Ther. 


27.062" 


Sy.6 


68«.6 Pah. 


000 


ao.sso'' 


70«.00 


70«.75Pah. 



Result of calculation. — Altitude Hopkins Peak above Eeene Flatts 
(Station No. 3), 2,168.11 feet 

Giant of thb Valley Mountain. 

Summit, August 13, 1873. 
(Bar. No. 1866.) Mean of five observations. (Mercurial.) 



GIANT OP THE VALLEY —Summit. 


DUDLEY OBSBBYATOBY. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Gorr'n B± 


Barom., 82* 


Temp. Air. 


26.022 


«•.! 


4e*.7Pah. 


000 


20.023 


Or.6 Fah. 



Result of calcutation. — Altitude of mountain above tide, 4,493.95 
feet ; above Station No. 1, Eeene Flatts, 3,566.99 feet 



Bound Mountain Notch. 
August 16, 1873. 
(Bar. No. 1987.) Mean of observations. 



(Mercurial.) 



BOUND mountain NOTCH. 


DUDLEY OBSBBYATOBY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Gorr'n B± 


Barometer. 


Temp. Air. 


27.414 


e2*.25 


63*.0Fah. 


•K.027 


20.006 


77* .8 Fah. 



Result of calculation. — Altitude of station above tide, 2,510.03 feet 

SOUBCBS OF THE BOUQUBT BlVEB FOBD, TJPLAND VaLLEY. 

August 16, 1873. 
(Bar. No. 1987.) Mean of observations. (Mercurial.) 



BOUQUBT BIVEB. 


DUDLEY OBSBBYATOBY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Gorr'n B± 


Barom., 82* 


Temp. Air. 


27.474 


0B*.00 


00* .0 Fah. 


•K.027 


20.608 


88*.0 Fah. 



Result of calculation. — Altitude above tide, 2,389.05 feet. 
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Appbndix. 



Camels Hump Kouwiaiv. 

By level from Mount Dix, August 17, 1873. 

(Bar. No. 1987.) Mean of obsenrations. (MercoriaL) 



FIELD OBSERVATIONS. 


DUDLBT OBSERYATOBT. 


Barometer. 


Att'd Tber. 


Det'd Ther. 


Oorr*n B ± 


Barom., 88* 


Temp. Air. 


2B.e08'' 


a».o 


51*.6 Fah. 


•K.027 


29.966'' 


68*.8 Fah. 



Result of calculation. — Altitude of Camels Hnmp (+ 9.15 oorr*n 
ourv. and refraction), 3,511.98 feet 

Nipple Top Mountain. 

By level from Mount Diz, August 17, 1873. 

(Bar. No. 1987.) Mean of four obseryations. (Mercurial) 



FIELD OBSERVATIONS. 


DTTDLBT OBSERVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Oorr'nBd: 


Barom., 82* 


Temp. Air. 


26.606 


66*.26 


66* .60 Fah. 


•K.O07 


29.975 


67*.ff7 Fah. 



Result of calculation. — Altitude of mountain above tide, 4,620.19 
feet 



Mount Dix. 
Summit, August 17, 1873. 
(Bar. No. 1987.) Mean of forty-six observations. 



(MercuriaL) 



MOUNT DIX -K 8 feet. 


DUDLEY OBSERVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'n B ± 


Barom., 82* 


Temp. Air. 


26.426 


61*.44 


61*.74 Fah. 


+ .02T 


29.948 


71*.82 Fah. 



Result of calculation. — Altitude of Mt Dix above tide, 4,879.61 feet 



(Bar. No. 1987.) 



The Hunters Pass. 

August 18, 1873. 
Mean of observations. 



(Mercurial.) 



THE HUNTERS PASS. 


DUDLEY OBSERVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'n B ± 


Barom., 32* 


Temp. Air. 


26.979 


6e*.oo 


66*.25 Fah. 


•»-.018 


80.028 


65*.88 Fah. 



Result of calculation. — Altitude summit of Pass, 3,211.33 feet 



Appsmoix. 
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Dtkb Bbook Falls Grossihg. 
August 18, 1873. 
(Bar. No. 1987.) Mean of seven observationB. 



(Mercurial.) 



DYEB BROOK -10 feet. 


DUDL15Y OBSERVATORY. 


Barometer. 


AU*dTher. 


Det*d^er. 


Corr*n B ± 


Barom.,82* 


Temp. Air. 


27.856" 


66«.88 


68*.e7Pah. 


•I-.018 


SB.94fi" 


66*.2 Fah. 



Result of calculation, — Altitude of station above tide, 2,752.42 feet 

Nipple Top Mountain. 

On summit, August 19, 1873. 

(Bar. No. 1987.) Mean oi twenty-five selected observationa (Mercurial) 



NIPPLE TOP. 


DUDLEY OBSERVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Oorr*n B ± 


Barom.,8S* 


Temp. Air. 


25.618 


66*.76 


66".60 Fah. 


000 


20.840 


7P.4Fah. 



Result of calculation. — Altitude of summit above tide, 4,684.25 feet. 



(Bar. No. 1987.) 



Fairy Ladder Falls. 
August 20, 1873. 
Mean of observations. 



(Mercurial.) 



FOOT OF THE FALIi). 


DUDLEY OBSERVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr*n B ± 


Barom., 82* 


Temp. Air. 


27.088 


680.08 


e0*.87 Fab. 


000 


28.850 


72».lFah. 



Result of calculation. — Altitude foot of Falls above tide, 3,111.00 
feet. 



Mount Colvin. 
Summit, August 20, 1873. 
(Bar. No. 1987.) Mean of thirteen observations. 



(Mercurial) 



MOUNT OOLVIN, 


DUDLEY ORSKRVATORY. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Corr'n B ± 


Barom., 82* 


Temp. Air. 


26.189 


7O».08 


68*.08Fah. 


000 


20.810 


82*.66 Fah. 



Result of calculation, — Altitude of mountain above tide, 4,105.60 
feet 
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(Bar. No. 1987.) 



Thb Elk Pass. 

August 20, 1873. 
Mean of observations. 



(ICerenrial.) 



THB ELK PASS. 


DUDLBT OBSERVATORY. 


Barometer. 


Att'd Ther. 


DeVd Ther. 


Oorr'nB± 


Barom.,8S* 


Temp. Air. 


26.900'' 


88* .» 


61*.(i0 Fah. 


000 


ss.no"' 


83*.lFili. 



ResuU of calculation. — Altitude of summit of Pass above tide, 
3^66.32 feet 



(Bar. No. 1987.) 



Chapel Pokd. 
August 21y 1873. 
Mean of observations. 



(Mercurial.) 



CHAPEL POND (at water level). 


DUDLBY OBSERVATORY. 


Barometer. 


Att*d Ther. 


Det*dTher. 


Oorr*nB± 


Barom.« 8S* 


Temp. Air. 


».6U 


n».o 


TS^.OFah. 


000 


90.987 


TT.iFah. 



BesuU of calctUation, — Altitude of Ghapel Pond above tide, 1,594.10 
feet 



Station No 1. Eeenb Flatts {BescUfs). 
Synchronous with Cliapel Pondy August 21, 1873. 
(Bar. No. 1866.) Mean of observations. (Mercurial.) 



KEENS FLATT& 


DU DLEY OBSBBVATORY. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Oorr'iiB± 


Barom.,8S* 


Temp. Air. 


».«» 


W.W 


IT .48 Fah. 


000 


SO.OST 


TB*.4Fah. 



Result of calcuUUion. — Apparent altitude station above tide, 1,279.62 
feet 



( 



Btatwn No 1. 



MerouriaL \ 
Bar. No. 1987. j 
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Ebbnb Flaits with Chapsl Pond. 
August 21, 1873. 

/ MerouriaL \ 
Mean of obseryations. vBar. No. 1866.) 



CHAPBL POND. 


KBEN FLATTS. 


Barometer. 


Att'dTher. 


Det'd Ther. 


Barometer. 


Alt'dTher. 


Det*d Ther. 


28.dl4" 


Tl'.O 


7S8«».0 Fah. 


28.089'' 


W.87 


7T*.43Fah. 



Remit of calculation, — Altitude Chapel Pond above Station No. 1, 
Eeene Flatts, 310.61 feet 



IJppBB Air Sablb Lakb. 

August 22, 1873. 

(Bar. No. 1987.) Mean of thirty-seven observations. (Mercurial.) 



AU 8ABLB LAKB. 


DUDLBT OBSBBYATOBT. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'nBd: 


Barom^ 82* 


Temp. Air. 


88.120 


T8-.68 


800.88 Fah. 


000 


20.8S6 


81*. 6 Fah. 



Result of calculation. — Altitude above tide, 2,028.22 feet 

Elk Lakb. 

August 22, 1873. 

(Bar. No. 1866.) Mean of thirty-seven observationa (Mercurial) 



blk lakb lbvbu 


DUDLBY 0B8BBVAT0BY. 


Barometer. 


Att*dTher. 


Det'd Ther. 


Corr'nBA 


Barom.,82* 


Temp. Air. 


28.148 


86P.S1 


81*.2B Fah. 


000 


20.865 


81*.5 Fah. 



Result of calculation, — Altitude above tide, 2,020.35 feet. 



XJppBB An Sablb dibeot with Elk Lakb. 

(Bar. No. 1987.) Mean of thirty-seven observations at each (Mercurial.) 



BLK LAKB (Mud Pond). 


UPPEB ATT SABLB LAKB. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Barometer. 


Alt'd Ther. 


Det'd Ther. 


28.148 


86».21 


81».28 Fah. 


28.120 


78».68 


80*. 88 Fah. 



Result of calculation, — Au Sable Lake above Elk Lake, 11.86 feet 
[Sen. Doc. No. 98.] 25. 
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(Aneroid Barom.) 



Uppeb Bobeas Lake. 
August 22, 1873. 

Mean of obseryations. 



(No. 2.) 



tlPPBR BOREAS POND (Aneroid). 








Barometer. 


Att*d Ther. 


Det*d Ther. 


Gorr'n B ± 


Barom., 93^ 


Temp. Air. 


27.73»" 


(B.a8«) 


77».6Pah. 








Result of calculation. — Data wanting. 



Uppeb Au Sable Lake with Uppeb Bobeas Lake. 

August 22, 1873. 
(Aneroid Barcm.) Mean of observations. (No. 2.) 



UPPEB BOREAS LAKE. 


UPPEB AU SABLE LAKE. 


Barometer. 


Att*d Ther. 


Det*d Ther. 


Barometer. 


Alt'd Ther. 


Det*d Ther. 


27.TaO 


(E. ar) 


77". 6 Pah. 









Result of calculation. — Data wanting. 



Bobeas Pass. 
Divide between Au Sable and Boreas branch of Hudson. 

August 22, 1873. 



DIVIDE BOREAS PASS. 


DUDLEY OBSEBVATOBY. 


Barometer. 


Atfd Ther. 


Defd Ther. 


Oorr'n B ± ' 


Barom., 32" 


Temp. Air. 


27.075 


(B. 88*) 


6io Fah. 









Result of calculation, —Data wanting. 



(Bar. No. 1987.) 



Babtleit Mountain. 
August 23, 1873, 

Mean of observations. 



(MercuriaL) 



BARTtETT MOUNTAIK. 


DUDLEY OBSERVATORY. 


Barometer. 


Att'dTher. 


Defd Ther. 


Gorr'n B± 


Barom., 82* 


Temp. Air. 


26.866 


60».5 


61*.6PBh. 


000 


20.880 


78O.0 Fah. 



Result of calculation. — Altitude above tide, 3,678.35 feet 
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Bartlbtt Mountaik. 
Same date and time iy mercurial harometery No. 1866. 



BABTLUTT MOUNTAIN. 


DUDLBT OBSBBYATOBY. 


Btfometer. 


AU'd Thar. 


Det'd Ther. 


Gorr'n B ± 


BaroniMS^ 


Temp. Air. 


as.sss'' 


fiS>.5 


61«.0 Fah. 


000 


20.880'' 


TB'.O Fah. 


Result of calculation. — Altitude above tide, 3,679.48 feet 



Bench mark. Pantheb Gobgb Station. 

August 24, 1873. 
(Bar. No. 1866.) Mean of seventy-three observations. (Mercurial) 



PANTHER GOBaB, mean h' s 8342JB1 ft. 


DUDLBT OBSBBYATOBY. 


Barometer. 


Att'dTher. 


Det*d Ther. 


Oorr'iiB± 


Barom., 8S* 


Temp. Air. 


26.789 


eo-.er 


CT".28 Fah. 


000 


20.865 


670.9 Fah. 



Result of calculation, — "Day altitude'' of station above tide, 
3,304.53 feet, being the first day of observations for determination of 
mean altitude of Panther Oorge as a lower station for subsequent 
work. 

The mean altitude of the lower station established in Panther Gorge, 
determined by observations continued from August 23d to August 
28th, being the result of one hundred and ninety-seven complete sets 
of selected observations, i. e., 197 readings of the barometers at the 
station at different times, and 394 readings of the thermometers, 
attached and detached. 

Complete mean altitude Panther Gorge Station above tide, 3,342.31 
feet (3,378.71) 



Appboximatb Height Mount Hoffman by lbybl. 

Station foot of slide on Mt. Marcy^ August 24, 1873. 

(Bar. No. 1987.) (Mercnrial.) 



TiBYBL OF MT. HOFFMAN — 188.15 feet. 


DUDLEY OBSBBYATOBY. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Corr'n B ± 


Barom., 82" 


Temp. Air. 


26.141 


65*. 


66».0 Fah. 


000 


29.880 


64* .9 Fah. 



Result of calculation. — Approximate height of Mt. Hoffman, by 
above, 3,691.38 feet 
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Statiok Foot of Slidb, Mouxrr Mabot. 
August 24, 1873. 



F0<yE OF HT«TT>B ON MT. MAUCy. 


DIJDLBY OBSBBVATOBT. 


Barometer. 


AtVd Ther. 


Det'd Ther. 


Oorr'n B ± 


But>m.f SB* 


Temp. Air. 


SB.IU" 


66*.0 


66*.0 Fah. 


ooo 


m.fw 


64*.9 Fah. 



Remli of ealcuUUion. — Altitude above tide, 3,883.53 feet 



Maookb's Mountain. 
By level from Mount Marcy, August 24, 1873. 

(Bar. No. 1987.) Mean of observatioiis. (MercoriaL) 



LBVBL OF MAOOMB'8 MOUNTATN -K 68 
feet for cuiy, and refxaotion. 


DUDLEY OBSBEVATOBT. 


Barometer. 


Att'd Ther. 


Det*d Ther. 


Oorr'nB± 




Temp. Air. 


26.7M 


Kl«.6 


50*.6 Fah. 


000 


».86e 


66*.7 Fah. 



Result of calculation. — Altitude of Maoomb's mouutain above 
tide (+ 68 feet), 4,301.29 feet, or + 105.80 = 4,407-09 feet* 



Synchbonous Obsbbyations at Panthbb Goeob Station foe 

Macomb's Mountain. 



(Bar. No. 1866.) 



August 24, 1873. 
Mean of observations. 



(Mercurial) 



panthbb ooeqe. 


DUDLEY OBSBBYATOBY. 


Barometer. 


Att*d Ther. 


Det*d Ther. 


Corr'n B ± 


Barom.,8B* 


Temp. Air. 


26.744 


05*.41 


aO«.01Fah. 


000 


».866 


6(P.7Fah. 



Result of calculation. — "Time altitude," Station Panther Gorge 
bench mark by this, 3,308.75 feet, showing locaJ depression equivalent 
to 33.56 feet (+). 

Macomb's mountain, 4,334.85 feet 



*NoTB. — Inthe next half a dozen computations, the result has been oorreoted for 
height of the Dudley Observatory, and for mean local pressure (s x 106* 80 feet). 



Appkhpix. 
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Level of Obat Peak pboh Momirr Mabot. 

On slidey August 24, 1873. 

(Bar. No. 1987.) Mean of observatioas. (MercuriaL) 



GRAY PEAR ( -i- 67^ f or curv 


. and refrac.) 


DUDLEY OBaBRVATOBY. 


Barometer. 


AU'd Ther. 


Det*dTher. 


Corr'n B ± 


Barom., 82* 


Temp. Air. 


«6.aw 


60*.0 


ar.OFah. 


000 


29.814" 


eiMSFah. 



BesuU of calculaiion. — Apparent altitude of Gray Peak above tide, 
^83429 feet, or + 105.80=4,935.09 feet 



Paittheb Oobge. 

Synchronous with the Oray Peak observations. 

(Bar. No. 1866.) (Mercorial.) 



PANTHiSE GOBGE. Mean, 8,842.81 feet. 


DUDLEY OBSEBVATOBY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'n B± 


Barom.$ 82* 


Temp. Air. 


M.m 


68*.18 


60».25IUi. 


000 


20.814 


61*.12 Fah. 



Result of calculation. — "Time altitude" of Panther Gorge, 3,310.36 
feet, showing local depression equivalent to 31.95 feet (+). 

Gray Peak, 4,866.24 feet 



South Peak of Mount MagIntybe. 

By level from Mount Marcy, August 24, 1873. 

(Bar. No. 1987.) Mean of obsenrations. (Mercurial.) 



SOUTH PEAK OF MOUNT HACINTYBE. 


DUDLEY OBSEBVATOBY. 


Barometer. 


Att'd Ther. 


Det*d Ther. 

• 


Corr'n B ± 


Barom., 82* 


Temp. Air. 


25.202 


64*.0 


fi2*.0Fidi. 


000 


20.814 


61*.6 FUi. 



Result of calculation. — Apparent altitude above tide, 4,877.74 feet 
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Synchronous Obsbrvatioks at Panther Gorge Station with 

South Peak of MacIntyre. 



(Bar. No. 1866.) 



Mean of observations. 



(Mercurial.) 



PANTHER GORGK Mean h = 3^42^1 ft. 


DUDLEY observatory. 


Barometer. 


Atfd Ther. 


Det*d Ther. 


CdiT'nBi 


Barom.,82" 


Temp. Air. 


26.718" 


64».75 


ei'.TO Fah. 


000 


20.8U" 


ei«.6 Fah. 



Result 
3,318.66 feet 



of calculation, — "Time altitude" Panther Gorge Station 
jet, showing local depression equivalent to 23.65 feet ( + ). 



Complete altitude above tide, of soath peak of Mt MacIntyre, 
4.901.39 feet. (The record of this measurement is obscure and rather 
dubious.) 



Level of Mount Dix from Mt. Maroy. 

August 24, 1873. 
(Bar. No. 1987.) Mean of observations. (Mercurial.) 



LEVEL MOUNT DIX. 


DUDLEY OIWKRVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'n B ± 


Barom.,82^ 


Temp. Air. 


26.2S1 


5e<>.00 


M».00 Fah. 


000 


29.813 


ee«.6Fah. 



Result of calculation. — Apparent altitude of Mt Dix by level, 
above tide, 4,853.91 ferft, or + 105- bO = 4,959.71 feet 



Synchronous Observations for Mt. Dix, at Station in 

Panther Gorge. 



(Bar. No. 1866.) 



(Mercurial.) 



PANTHER GORGE mean h = 3^43.31 ft. 


DUDLEY observatory. 


Barometer. 


Att'd Ther. 


Det*d Ther. 


Oorr*n B ± 


Barom., 32<* 


Temp. Air. 


20.716 


68».75 


58».26Fah. 


000 


28.813 


62* .6 Fah. 



Result of calculation. — " Time altitude " Panther Gorge Station, 
3,331.15 feet, showing local depression equivalent to 11.16 feet ( + ). 

Mt Dix by level, above tide, 4,865.07 feet 
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Mt. Skylight. 
BT Barometer akd Level on Mt. Marot. 

August 24, 1873. 
(Bar. No. 1987.) Mean of observations, (Mercurial.) 



SKYUaHT MOUNTAIN. 


DUDLEY OBSERVATORY. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


CJorr'n B ± 


Barom., 92** 


Temp. Air. 


86.16i" 


49».00 


49«.00Fah. 


000 


29.807" 


64».06Fah. 



Result of calculation. — Apparent altitude above tide level, 4,891.28 
feet, or +105.80=4,997-08 feet 



Synchronous Observations for Mount Skylight, at Station 

IN Panther Gorge. 



(Bar. No. 1866.) 



Mean of observations. 



(Mercurial.) 



PANTHER gorge mean h = 8,842.31 ft. 


DUDLEY observatory. 


Barometer. 


Att'dTher. 


Det'd Ther. 


Ck)rr'n B ± 


Barom.,a2*' 


Temp. Air. 


26.714 


•l^.OO 


66«.76 Fah. 


000 


29 807 


6i«.06 Fah. 



Result of calculation. — "Time altitude'* Panther Gorge above tide, 
3,288.50 feet, showing local depression equivalent to 53.81 feet ( + ). 

Mt. Skylight, 4,945.09 feet. 



Mount Haystack. 
BY Barometer and Level from Mt. Marcy. 

August 24, 1873. 
(Bar. No. 1987.) Mean of observations. (Mercurial.) 



MOUNT HAYSTACK + 1'.40. 


DUDLEY OBSERVATORY. 


Barometer. 


Att'd Ther. 


Det*d Ther. 


Corr'n B ± 


Barom., 9S^ 


Temp. Air. 


26.135 


45«.0 


46».6Fah. 


000 


29.808 


66«.6Fah. 



Result of calculation, — Apparent altitude of Mt. Haystaok above 
tide, 4,900.28 feet, or +105 -80 =5,006 -08 feet 
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Sykohbokous Obsebyatiok at Paittheb Oobgb fob Mouirr 

Haystack. 



(Bar. No. 1866.) 



August 24, 1873. 
Meftn of obsecrations. 



(MercoriaL) 



PANTHER GOBQB. 


DUOLBY 0B8BBVAT0BY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Ck>nr'iiB± 


Barom.,8S* 


Temp. Air. 


».'m" 


M*.1S 


aV75IUi. 


000 


29.808'' 


tf'.eiUi. 



Result of calculaiiofu — *^ Time altitude " Panther Gorge Station, 
3,272.91 feet, showing local depression eqaiyalent to 69.40 feet ( + )• 

Mt Haystack above tide, 4,969.68 feet 



KoTJiXT MacIntybb, BY Levbl from Mt. Maecy. 

August 24, 1873. 
Bar. No. 1987.) Mean of observations. (Mercurial.) 



LBYEL OF MOUNT MACINTYRB. 


DUDLEY OBSERVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'n fi ± 


Barom.,88' 


Temp. Air. 


25.048 


46».6 


i6«.6 Fah. 


000 


20.801 


ei«.5 Fah. 



Result of calculation. — First apparent altitude of Mt Maclntyre, 
5,000.38 feet, or + 105-80 = 5,106-18 feet 

" Time altitude " of Panther Gorge Station, 3,280.90 feet, showing 
local depression equivalent to 61.41 ^t ( + ). 



Mount Mabcy. 

Station on Summit (+ 8 feet), August 24, 1873. 

(Bar. No. 1987.) Mean of observations. (Mercurial) 



mount mabcy. 


DUDLEY OBSBBYATOBY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Oorr'n B ± 


Barom.,8S* 


Temp. Air. 


M.TO 


4B*.8 


4S*.6FAh. 


ooo 


20.700 


60*.4IUi. 



Result of calculation. — Apparent altitude by this data above tide, 
5,298.46 feet, showing local oepression equivalent to 67.79 feet (+)> 
Or + 105-80 = 5,404-26 feet 
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MouKT Mabot. 
Staiion A. On summit ( + Sfeet), August 25, 1873 : taken in sunshine. 
(Bar. No. 1866.) Mean of nineteen selected observations. - (MercoriaL) 



MOU19T MABOT. 


DUDLEY ORSBBVATOBY. 


Barometer. 


Att'd Ther. 


Det'dTher. 


OoR'nB± 


Barom.,82* 


Temp. Air. 


U.1W 


«r.l7 


68* .08 Vah. 


000 


».8W 


76*.8Fb1i- 



ResuU of calculation. — Apparent altitude aboye tide, 5,412.56 feet. 

Mount Mabot, Nobth End op Suxmit. 

Station B. August 25, 1873 (+ ^feet, 6 inches). 

(Bar. No. 1987.) Mean of nineteen observations. (Mercurial) 



MOUNT MABOY, -i- ft., 6 In. 


DUDLBY OBSEBYATOBY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'n B ± 


Barom.,82* 


Temp. Air. 


8i.714 


66«.U 


54*.68Fah. 


000 


80.670 


75«.8Fah. 



Result of calculation, — Apparent altitude of Mt. Marcy above tide, 
5,381.08 feet 

Local 6X0688 from mean h., 15.83 feet. 



Mount Mabcy, South End of Summit. 

Station A. August 25, 1873 (+ Sfeet). 

(Bar. No. 1866.) Mean of seventy-three observations. (Mercurial). 



MOUNT MABOY (B) 


DUDLBY OBSBBYATOBY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Oorr'nB± 


BaromM8S* 


Temp. Air. 


8i.7U 


a*. 65 


68*.66Fiai. 


000 


8».6«6 


74«.74 Fah. 



Result of calculation. — Apparent altitude of Mi Marcy aboye tide^ 
5,388.80 feet 

Local 6X0688 from mean h., 22.55 feet 
[Sen. Doc. No. 98.] 26. 
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Mount Mabcy. 

Station B. On summit (+9.50 feet)^ August 25, 1873. 

(Bar. No. 1987.) Mean oi thirty-Beven selected obserrations. (MercuriaL) 



MOUNT MABGT ^ 9 feet Inohee. 


DUDLET OBSBBYATOBY. 


Barometer. 


Att*d Ther. 


Det'dTher. 


Corr'nB± 


Buoiii*« 8S* 


Temp. Air. 


24.674^' 


n*.88 


68*.88Ftth. 


000 


f»Ml" 


Ti«.8 lUi. 



ResuU of calculation, — Apparent altitude above tide, compated 
from the aboye, 5,359.64 feet 



Mount Maboy. 

Station A. On summit (+8 feef), August 25, 1873. 

(Bar. No. 1866.) Mean of thirtyHseven observations. (Mercurial) 



mount mabcy. 


DUDLEY OBSEEVATOBY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'n B ± 


Barom., 32* 


Temp. Air. 


24.699 


WM 


66*.08 Fah. 


000 


20.021 


74*". 22 Fab. 



Result of calculation. — Apparent altitude above tide, 5,363.39 feet 



Little Mt. Haystack. 

By level from Mount Marcyy August 25, 1873. 

(Bar. No. 1866.) Mean of observations. (Mercurial.) 



LITTLB HAYSTACK MOUNT. + 1.W2 ft. 


DUDLEY OBSEEVATOBY. 


Barometer. 


Atfd Ther. 


Det'd Ther. 


Corr'n B ± 


Barom., 82* 


Temp. Air. 


26.4fiiO 


78«.00 


660.00 Fah. 


000 


20.740 


78*.«Fali. 



Result of calculation, — Altitude of Little Haystack above tide, 
4,818.31 feet 

Mount Haystack. 
Ten feet below exact summit^ August 26, 1873. 

(Bar. No. 1866.) Mean of forty-four selected observations. (MercuriaL) 



MOUNT haystack (+ 10 feet.) 


DUDLEY OBSEEVATOBY. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Corr'n B± 


Barom., 82* 


Temp. Air. 


25.060 


40*. 71 


48*.42 Fah. 


000 


29.647 


78*.14 Fih. 



Result of calculation, — Apparent altitude above tide, 4,912.12 feet 

(See next table.) 



Apfenbiz. 
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Stkohsokoub Obsebyatioks at Panther Ooboe Station fob 

> Mount Hatstaok. 

{Same date.) 



(Barometer.) 


Mean of obseryations. 


(Aneroid.) 


PANTHER GOBGB (Aneroid.) 

• 


DUDLEY OBSERYATORY. 


Corr'nB± 


Barometer. 


Temp. Air. 


Corr'n B ± 


Barom.,88* 


Temp. Air. 


-i-.an 


».W5" 


66«.9 Fah. 


000 


».647" 


7e*.14 Fab. 



Result of calculation. — ''Time altitude/' Panther Oorse Station, 
39284.10 feet, showing local depression equivalent to 58.21 feet ( + ). 

Complete altitude Mt Haystack by this computation, 4,970.33 feet 



Basin Mountain, 

By level from Mount Haystack, August 27, 1873. 

(Bar. No. 1987.) Mean of observations. (Mercurial) 



BASIN mountain. 


DUDLEY OBSERYATORY. 


Barometer. 


Att*d Ther. 


Det*d Ther. 


Oorr'nB± 


Barom., as* 


Temp. Air. 


26.8T3 


65«.0 


5(r.O Fah. 


000 


80.878 


74».15 Fah. 



Result of calculation. — Apparent altitude above tide, 4,826.54 feet 



Synchronous Observations at Panther Gorge Station for 

Basin Mountain. 



(Bar. No. 1866.) 



August 27, 1873. 
Mean of observations. 



(Mercorial) 



PANTHER GORGE STATION. 


DUDLEY observatory. 


Barometer. 


Att'dTher. 


DeVd Ther. 


Corr'n B± 


Barom.,82* 


Temp. Air. 


86.806 


6r.8T 


6e*.60Fah. 


000 


».878 


74*.15 Fah. 



Result of calculation. — "Time altitude" Panther Gorge, Station, 
3,299.71 feet, showing local depression equivalent to 42.60 feet (+). 

Complete altitude Basin Mountain above tide, 4,869.14 feet 
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GOTHIO MOUKTAIK. 

By level from side of Haystack Mountain^ August 27, 1878. 

(Bar. No. 1987.) Mean of obsenrations. (Mercurial.) 



GOTHIC MOUNT ATN (-1- 8.76 feet.) 


DITDLKY OBSBKVATORY. 


Barometer. 


AU'dTher. 


Det'd Ther. 


Gorr'iiB ± 


Barom.,^ 


Temp. Air. 


S6.407'' 


W'.m 


(i8».60PBh. 


000 


».878' 


74«.S6 Pah. 



ResuU of calculation. — Apparent altitude of Gothic Mountain 
aboTe tide, 4,707.75 feet 



Syi^oheon-ous OBSEEyATioiirs AT Panther Ooeqe Station* pob 

Gothic Mouxtaik. 



(Bar. No. 1866.) 



Mean of observations. 



(Mercurial) 



STATION PANl'HER GORGE. 


DUDLEY OBSERYATOEY. 


Barometer. 


Att*dTher. 


Det'd Ther. 


Oorr'nB ± 


Barom., SS* 


Temp. Air. 


M.808 

• 


68*.0 


56«.]2 Pah. 


000 


80.878 


74».a5 Pah. 



Result of calculation. — "Time altitude" Panther Gorge Station, 
3,288.49 feet, showing a local depression equivalent to 53.82 feet ( + )• 

Oomplete altitude Gothic Mountain above tide, 4,761.57 feet 



(Bar. No. 1987.) 



Mount Skylight. 
August 28, 1873. 
Mean of observations. 



(Mercurial.) 



MOUNT SKYLIGHT ON SUMMIT. 


DUDLEY OBSERVATORY. 


Barometer. 


Att'dTher. 


Det'd Ther. 


Corr'n B ± 


Barom., as» 


Temp. Air. 


86.479 


60*.]2 


68*.8S Pnh. 


000 


80.057 


76*. 07 Pidi. 



Result of calculation. — Apparent altitude above tide, 4,977.61 feet 
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STircHBOKOUB Obsebyatioks AX Pantheb Ooboe Statiok pob 

Mouin: Skylight. 

(Bar. No. 1866.) Mean of observationa. (Mercurial) 



PAirrHBB GOBGS STATION. 


DUDLEY OBSKBVATOBY. 


Barometer. 


Att'd Ther. 


J>et'd Ther. 


Corr'n B ± 


Barom.,82' 


Temp. Air. 


M.SSS"' 


n*M 


w.m pah. 


000 


80.067" 


76».07 Pah. 



Result of calcutatiofL — ^^Time altitude'' Panther Gorge Station, 
3,388.69 feet Showing a local excess of pressure equivalent to 46.38 
feet (— ). 

Complete altitude Mount Skylight above tide, 4,931.23 feet. 



OBSBBYATIOlSrS AT PaNTHEB OoQBE STATION POB LOWEB StATIOK. 

At station, August 27, 1873. 
(Bar. No. 1866.) Mean of sixty-nine observations. (Mercurial) 



PANTHBB OOBGB STATION. 


DUDLEY 0R8KRVAT0BY. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Ctorr'nB ± 


Barom., 88* 


Temp. Air. 


M.7M 


tt^.41 


fl8*.01 Pah. 


000 


80.888 


■re^.arpah. 



Result of calculation, — ''Time altitude" Panther Gorge Station, 
3,341.44 feet Showing a local depression equivalent to 0.87 feet ( + ). 



(Bar, No, 1866.) 



Pantheb Gobok. 
At Station, August 28, 1873. 
Mean of fifty-five observations. 



(Mercurial.) 



PANTHEB GORGE STATION. 


DUDLEY OBSBBVATOBY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'n B ± 


Barom., 82" 


Temp. Air. 


98.054 


■re^.fiB 


72«.26 Pah. 


000 


80.040 


W».38Pah. 



Result of calculation, — "Time altitude*' Panther George Station, 
3,380.96 feet. 
Above mean altitude, 48.65 feet ( — ), 
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Mount Bedpibld. 

By barometer and level from side Skylight Mountaiuy August 28, 1873, 
(Bar. No. 1987.) Mean of observations. (Mercurial.) 



MOUNT RBDFIELD. 


DUDLBY 0R8BRVAT0RY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'n B ± 


Barom^ZS^ 


Temp. Air. 


26.T91" 


T3».6 


72^.5 Fah. 


000 


80.018'' 


7T*.l Fah. 



Result of calculaiion. — Apparent .altitude above tide, 4963I.9I feet' 



Synchronous Obsbryations at Panthbr Gorge for Mount 

Bedfield. 



(Bar. No. 1866.) 



August 28, 1873. 
Mean of observations. 



(Mercurial.) 



panther gorge station. 


DUDLEY OBSERVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'n B ± 


Barom.,32° 


Temp. Air. 


98.864 


a6*.o 


050.6 Fah. 


000 


80.01B 


77«.lFah. 



Result of calculation. — "Time altitude" of Panther Gorge Station, 
3,322.42 feet Showing local depression equiyalent to 19.89 feet ( + )• 

Complete altitude of Mi Bedfield above tide, 4,651.80 feet 



(Bar. No. 1987.) 



Moss Lake. 
August 28, 1873, 
Mean of observations. 



(Mercurial) 



MOSS LAKE. 


DUDLEY ORaERVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'nB± 


Barom.,a3* 


Temp. Air. 


26.007 


70».0 


65*. 75 Fah. 


000 


ao.oao 


77*.0 Fah. 



Result of calculation. — Apparent altitude, 4,256.93 feet above tide. 
Correction for local depression, 19.89 feet ( + ). 

Complete altitude of Moss Lake above tide, 4,276.82 feet. 
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Lake Tbak-op-the-Olouds, ob Summit Watbe. 

August 28, 1873. 
(Bar. No. 1987.) Mean of observations. (Mercurial) 



TRAR OF THB CLOUDS. 


DUDLBY OBSBBYATORY. 


Barometer. 


Att*d Ther. 


Det*d Ther. 


Gorr'n B ± 


Barom., 8S" 


Temp. Air. 


M.0B7" 


64«.0 


68*.5Fah. 


000 


ao.oss" 


76«.4Fah. 



Result of calcukUion. — Tear-of-the-Clouds direct with D. 0., alti- 
tude above tide, 4,275.91 feet; or with the Mt Bedfield co-efficient 
( -h 19.89). 

Mean altitude the lake above tide, 4^295.86 feet 



(Bar. No. 1987.) 



MouxT Marcy. 

August 29, 1873. 
Mean of forty observations. 



(Mercurial) 



MOUNT MARCY. 


DUDLBY OBSBRVATORY. 


Barometer. 


Att'dTber. 


Det'dTher. 


CotT'nB± 


BarDm.,88* 


Temp. Air. 


86.071 


00*.00 


00" .06 Fah. 


000 


80.0B6 


77».5Pah. 



Result of calculation. — Altitude of Mt Marcy above mean tide in 
Hudson river, 5,382.95 feet. 



(Bar. No. 1866.) 



Calamity Pond. 
August 30, 1873. 

Mean of observations. 



(Mercurial) 



CALAMITY POND. 


DUDLBY OBSBRVATORY. 


Barometer. 


Att'd Ther. 


Def d Ther. 


Corr'nB± 


Barom.f 8S* 


Temp. Air. 


S7.472 


80».0 


W.5 Fah. 


-t-.ooe 


20.800 


83*.7FBh. 



Result of calculation. — Altitude of Calamity Pond above tide, 
2,709.59 feet. 
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SxiiroHBOXons Obsbbyations at Laks Ooldek fob Oalamitt 

Pond. 

August 30, 1873. 



(Bar. No. 1987.) 


Mean of observations. 


(M< 


ercuriaL) 


lakb ooldbn level. 


DUDLEY OBSBEYATOBY. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Corr'nB± 


BaroiUnSS* 


Temp. Air. 


97.888" 


er.o 


er.OEah. 


-i-.OOB 


»,dBty' 


88^.7 lUu 



Result of calculation, — Apparent altitude of Lake Oolden aboYe 
tide, 2,753.89 feet 
Lake Golden indicated to be 44.30 feet higher than Calamity Pond. 



(Bar. Na 1866.) 



Ayalakohe Lake. 

August 30, 1873. 
Mean of eight obseryations. 



(MercariaL) 



AVJ 


LLANOHE LA 


KB. 


DUDLEY OBSBEYATOBY. 






Barometer. 


Att'd Ther. 


Det'd Ther. 


Oorr'nB^ 


Baron.« 88* 


Temp. Air. 


27.888 


w.m 


70».4i)Fah. 


•I-.OOB 


88.908 


78" .88 Pah. 



Result of calculations. — Avalanche Lake above tide, 2,866.25 feet. 



Sykohbokous Obsbbyatioxs AT Lake Golden pob Ayalanohb 

Lake. 



(Bar. No. 1987.) 



August 30, 1873. 
Mean of observations. 



(Mercurial) 



LAKE oolden LEVEL. 


DUDLEY OBRKRVATOEY. 


Barometer. 


Att*dTher. 


Det'd Ther. 


Corr'nB± 


Barom., 82* 


Temp. Air. 


27.410 


eo*.68 


W».OOPah. 


-I-.008 


20.900 


79*.28Pah. 



Result of calculation. — Lake Golden above tide level, 2,767.58 feet. 
Difference of level indicated, 98.67 feet 
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Ayalakche Lakb with Laks Goldbn. 

Auffuat 30, 1873. 
Mean of obeeryations. 



/ Mercurial. \ / Merourial. \ 

\Bbt, No. 1866.; Mean of obeeryations. \Bar. No. Id87./ 



AVAT^ANCFif LAKB TfFVRT^ 


LA KB OOIiOBN LBYBL. 






Barometer. 


AU'dTher. 


D«t*d Ther. 


Barometer. 


Att'd Tber. 


Det*d Ther. 


27.828^' 


T8».»I 


70*40. Fih. 


VtMV' 


60*.e8 


70*.00 Fah. 


Restdt of calculation. — Altitude of Avalanche Lake aboye Lake 
Golden, 85.67 feet 



(Bar. No. 1987.) 



Oalamitt Pond. 
September 1, 1873. 
Mean of obeeryations. 



(MerouriaL) 



CALAMITY POND. 


DUDLB7 OBSKRYATOBY. 


Barometer. 


Att'd Tber. 


Det'd Ther. 


Gorr'n B ± 


Barom.«82* 


Temp. Air. 


27.004 


00*.25 


aO*.]2Feh. 


•I-.084 


».«8 


Tr.8Frii. 


ReeuU of calculation. — Apparent altitude Galamity Pond by last 
observation, 2,772.42 feet 



Stnchbonous Observations at Lake Golden for GALAMirr 

Pond. 



(Bar. No. 1866.) 



September 1, 1873. 
Mean of obsenrations. 



(Mercurial.) 



LAKE golden LEVEL. 


DUDLEY OBSERVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Gorr'n B± 


Barom.,82* 


Temp. Air. 


M.oao 


«l*.a7 


aO*.87Fah. 


•I-.064 


20.688 


7r.8Fah, 



Result of calculation. — Apparent altitude of Lake Golden by last 
observation, 2,846.26 feet 

Galamity Pond below Lake Golden by this direct comparison with 
the Dudley Observatory, 73.84 feet 
[Sen. Doc. No. 98.] 27. 
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Calamity Pond and Lake Golden. 
Synchronous observations, September 1, 1873. 

/ Merourial. \ / MercuriaL \ 

\B&v, No. 1987.7 Mean of observations. VBar. No. 1866./ 



CALAMITY POND LEVEL. 


LAKE GOLDEN. 


• 

Barometer. 


Att'd Ther. 


DeVd Ther. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


27.000" 


eo».o 


a0*.0Fah. 


28.934'' 


«1«00 


00».5Fah. 



Result of calculation. — Calamity Pond below Lake Colden, 72.41 
feet 



(Bar. No. 1866.) 



Mount Marcy. 
September 2, 1873. 
Mean of eight observations. 



(Mercurial.) 



MOUNT MARCY. 


DUDLEY OBSERVATORY. 


Barometer. 


Att'd Ther. 


Det*d Ther. 


Corr'n B ± 


Barom.,8S* 


Temp. Atr. 


24.566 


tf*.81 


44«.12 Fah. 


•f.084 


80.M4 


70* .0 Fah. 



Result of calculation. — "Time altitude," of Mt. Marcy by fore- 
going observations, 5,424.39 feet. 

Showing a local excess of pressure equivalent to 58.14 feet ( + ). 



(Bar. No. 1987.) 



Mount MacIntyee. 
September 2, 1873. 

Mean of observations. 



(MercuriaL) 



MOUNT MACINTYEE. 


DUDLEY OBSERVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'n B ± 


Barom.,8S* 


Temp. Air. 


24.818 


46».88 


46''. 60 Fah. 


-I-.034 


29.666 


n».16 Fah. 



Result of calculation. — "Time altitude" Mt. Maclntyre by fore- 
going observations, 5,166.38 feet 

And by observations on Mount Marcy, correction for local excess 
(58.14), 5,108.24 feet above tide. 
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Monin: MaoIntybb with D. 0. alone. 

September 3, 1873. 

(Bar. No. Id87.) Mean of observations. (Mercurial) 



MOUNT MAGINTYRB. 


DUDLEY OBSERVATORY. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Corr'n B ± 


Barom., 32^ 


Temp. Air. 


26.0H)" 


68«.0 


58».16 Fab. 


+ .062 


29.900" 


74<*.6Fah. 



Result of calculation. — Time altitude of Mt. Maclntyre above tide, 
5,095.84 feet. 

Synchronous Observations on Mount Marcy for Altitude 

OP Mount MacIntyre. 



(Bar. No. 1866.) 



Syi>tember 3, 1873. 
Mean of observations. 



(Mercurial.) 



mount marcy. 


DUDLEY observatory. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Corr'n B± 


Barom.,82« 


Temp. A!r. 


Si.fflR 


68* .5 


60". 26 Fah. 


-I-.062 


29.891 


74».8 Fah. 



Result of calculation. — Time altitude Mt Marcy above tide, 
5,408.01 feei 
Time excess above mean height, 41.76 feet. 



Synchronous Observations on Mount MacIntyre with Mount 

Marcy. 

September 3, 1873. 



(Bar. No 


. 1987.) 


Mean of observations. 


(Mercurial.) 


MOUNT MACINTYRE (below top, 6 feet.) 


DUDLEY OBSERVATORY. 


Barometer. 


Att'd Ther. 


Det*d Ther. 


Corr'n B ± 


Barom.i 98* 


Temp. Air. 


25.0M) 


66«.0 


56«.26 Fah. 


-i-.oee 


29.891 


74«.8 Pah. 



Result of calculation. — Time altitude of Mt MacIntyre above tide, 
5,207.98 feet 

The synchronous observations make 8yn« time altitude of Mt. 
Marcy 41,76 feet above mean = the true altitude of Mt MacIntyre by 
these observations, 5,166.22 feet; showing Mt Marcy above Mt Mac- 
Intyre, 200.03 feet 
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(Bw. No. 1866.) 



Appendix. 

MOUKT MaBOT + 14 FBBT. 

September 3, 1873. 
Mean of obeerrations. 



(MercariaL) 



MOUNT MABC7. 


DUDLEY OBSERVATORY. 


Barometer. 


Att*dTher. 


Det'd Ther. 


OoiT*n B ± 


Barom., 82* 


Temp. Air. 


0I.86(K' 


68*.a8 


fl8*.66Fah. 


-f.OBB 


».W4" 


75*. 46 Fah. 



ResuU of calculation. — Time altitude of Monnt Marcy by these 
observations, 5|482.58 feet 

The above apparent altitude shows an exoess above mean equiva- 
lent to 116.33 feet (I attribute this to erroneous reoord of temperature.) 

Sykchrokoub Obsbryatiokb on Mount MagIntybb with Mount 

Maroy. 

September 3, 1873. 

(Bar. No. Id87.) Mean of obeervations. (Mercurial.) 



MOUNT MAOINTYRE (below top, 6 feet.) 


DUDLEY observatory. 


Barometer. 


AU*d Ther. 


Det'd Ther. 


Oorr'n B ± 


Barom., 82* 


Temp. Air. 


86.M0 


65*. 6 


66*.0Fah. 


-*-.068 


».882 


1S*.8 Fah. 



ResuU of calculation. — Time altitude of Mt Maclntyre by these 
observations, 5,212.38 feet. 



Synchronous Observations on Mount Marcy with Mount 

MagInTYRE + 14 FEET. 

September 3, 1873. 
(Bar. No. 1866.) Mean of obeervations. (Mercurial.) 



MOUNT MAROY -i- U feet. 


DUDLEY OBSERVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Oorr*n B ± 


Barom., 88* 


Temp. Air. 


24.876 


Tl*.6 


88«.0Fah. 


-i-.OK 


28.888 


75«.3 Fah. 



ResuU of calcutation, — Time altitude of Mt Marcy by these ob- 
servations, 5,517.58 feet, showing an excess over mean pressure equiva- 
lent to 151.83 feet (Temperature evidentlv too high.) 

Next we have apparent height of Mt Marcy (5,517.58 feet) minus 
apparent height of Mt Maclntyre (5,212.38 feet). 

showing Mt Marcy to be higher than Mt Maclntyre by 305.20 feet 

By comparison witii mean height of Mt Marcy (5,366.25 feet), the 
altitude of Mt Maclntyre equals 5,061.05 feet 
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St^^ohbonous Obssbyatioks ok Mouirr MacInttbb with Lakx 

Golden. 

September 6, 1873. 
Mean of obflervations. 



(Bar. No. 1987.) 



(MerouriaL) 



MOUNT MACINTYUB. 


DUDLBY 0B8BBYAT0BY. 


Barometer. 


AU*d Ther. 


I>et*d Ther. 


Gorr'n B ± 


Barom., 82* 


Temp. Air. 


26.100 


46*.n 


ir.88 Fab. 


4- .099 


80.006 


65M Fah. 



Result of calculatian. — Time altitade of Mt. Maclntyre by these 
obserYBtionB ( + 5 feet), 5,132.69 feet. 



Stnchbonous Obsebyations AT Lbybl Lakb Coldbn fob Mount 

MaoIntybb. 



(Bar. No. 1866.) 



September 6, 1878. 
Mean of obflervatlons. 



(Mercurial.) 



LAKB COLDBN LEYEL. 


DUDLEY 0B8BBYAT0BY. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Gorr'n B ± 


Barom., 82* 


Temp. Air. 


27.446 


54».17 


52*.73 Fah. 


•I-.089 


80.006 


66*. 1 Fah. 



BesuU of calculation. — Time altitade of Lake Golden leYel by last 
observation, 2,701.28 feet. 

Mean altitude of Lake Golden (2,733.99 feet); time altitade 
(2,701,28), shows local depression eqaivaJent to 32.71 feet 

Gomplete altitade of Mt Maclntyre, 5,165.40 feet above tide. 



Synchbonous Obsebyations on Mount MaoIntybb with Lakb 

Golden. 

September 6, 1873. 
(Bar. No. 1987.) Mean of obflervations. (Mercurial.) 



MT. MAOINTYBB (below top, 5 feet.) 


LAKB OOLDBN. 


Barometer. 


AU'd Ther. 


Det'd Ther. 


Barometer. 


Att'd Ther. 


Defd Ther. 


26.109 


40*88 


4r.88Fah. 


27.486 


M*.17 


62*.78Fah. 



Beeult of calculation, — Mt Maclntyre above Lake Golden, 2,432.23 
feet. 
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Oababoo Pass. 
September 7, 1873. 



(Bar. No 


. 1987.) 


Mean of observations. 


(M 


ercnriaL) 


CARABOO PA8R. 


DUDLBY OBSEBVAIORY. 


Barometer. 


Att'd Ther. 


Det'dTher. 


Ck>rr'nB± 


Barom.,8S* 


Temp. Air. 


a6.6ttK' 


40*.5 


4S*.0FBh. 


-i-.OBB 


80.008" 


71* .88 Fab. 



Result of ealculatum, — Altitude of Pass above tide, 3,626.14 feet 



Olbab Bond of Nobth Elba. 
September 8, 1873. 
(Bar. No. 1987.) Mean of observations. 



(MercuriaL) 



Cf«KAR POND. 


DUDLEY OBSERVATORY. 


Barometer. 


Att*dTher. 


Det'd Ther. 


Corr*n B ± 


Barom., 8S* 


Temp. Air. 


28.108 


48*.0 


48*.6Fah. 


•f .081 


80.126 


Or.OFah. 



Result of calculation, — Time altitude Clear Pond (North Elba), 
above tide, 2,123.09 feet 



Oamub Pond. 
Septemrber 10, 1873. 
(Bar^s. No. 1987 and 1866.) Mean of observations. 



(MercuriaL) 



CAMUS POND. 


DUDLEY OBSERVATORY. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Corr'n B ± 


Barom., 82* 


Temp. Air. 


28.850 


a6«.5 


64«.75Fah. 


-*>.U28 


30.008 


74*.5Fah. 



Result of calculation. — Altitude of Camus Pond above tide, 1,955.12 
feet 
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(Bar. No. 1987.) 



Ampebsand Notch. 
September 11, 1873. 
Mean of observations. 



(MercoriaL) 



AMPERSAND NOTCH. 


DUDLEY OBSERVATOBY. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Corr'nB ± 


Barom., 82* 


Temp. Air. 


m.mv' 


e4*.oo 


65-.00 Fab. 


-f.oes 


».T18" 


78».0 Pah. 



BesuU of calculation. — Altitude of the Notch above tide, 2,048.75 
feet 



(Bar. No. 2.) 



Ampersand Pond. 
September 12, 1873. 
Mean of observations. 



(Aneroid.) 



AMPERSAND POND. 


DUDLEY OBSERVATORY. 


Barometer. 


Att'd Ther. 


Defd Ther. 


Corr'n B ± 


Barom., 88* 


Temp. Air. 


n.sao 


■w.a 


8i«.6 Fah. 


000 


20.612 


76*.6 Fah. 



Result of calculation. — Altitude of Ampersand Pond above tide level, 
2,160.27 feet 



(Bar. No. 1866.) 



Ampersand Pond. 
September 13, 1873. 

Mean of observations. 



(Merouriid.) 



ampersand pond r<KVEL. 


DUDLEY OBSERVATORY. 


Barometer. 


Atfd Ther. 


Det*d Ther. 


Corr'n B ± 


Barom., 82* 


Temp. Air. 


27.910 


er.o 


60*.25Fah. 


000 


29.760 


e7*.6 Fah. 



Remit of calculation. — Altitude of Ampersand Pond above tide, 
2,042.40 feet 
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Long Lakb Sbttlembnt. 
September 17, 1873. 
(Bar's No. 1866 and 1987.) ' Mean of obserrations. 



(MercoriaL) 



LONG I«AKK SBTTLBMBNT. 


DTTDT.KT 0B8BBVAT0BT. 


Barometer. 


Att'dTber. 


D6t*d Tber. 


Ooir'nB± 


Barom., 88* 


Temp. Air. 


n.vw 


61*.» 


60«.0Fah. 


000 


80.080" 


66*.1S SUi. 



ResuU of calcukUion. — Altitude of etation 1,638J2S feet above mean 
tide. 



(Bar. No. 1866.) 



South Pond. 

September 17, 1873. 
Mean of obseryations. 



(Mercurial) 



SOUTH POKB. 


DUDLEY 0B8BKVAT0BT. 


Barometer. 


Att'd Ther. 


Det'd Tber. 


Oorr'n B ± 


Barom.,8S* 


Temp. Air. 


38.488 


6e*.8S 


9P.75 Fah. 


000 


80.006 


61«.56 Fah. 



Result of calculation. — Altitude of South Pond above mean tide, 
1,733.43 feet. 



(Bar. No. 1866.) 



South Pond — 4 pbbt. 
September 18, 1873. 
Mean of obeervations. 



(Mercurial.) 



SOUTH POND -4 feet. 


DUDLBT OBSBRTATOET. 


Barometer. 


Att'd Ther. 


Det*d Ther. 


Oorr'n B± 


Barom., 88* 


Temp. Air. 


».814 


6r.6 


56«.0Fah. 


000 


80.866 


60*.8Fah. 



Result of calculation, — Altitude of South Pond, 1,792.75 feet above 
tide. 
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(Bar. No. 1866.) 



Eybrgbbbn Pond. 
September 18, 1873. 

Mean of observatioiia. 



(MercuriaL) 



BYBRQBXBK POND. 


DUDLBY OBSBBVATOBY. 


Baromater. 


Att'dThar. 


Det'dTher. 


Oorr*n B ± 


Bazoin.,88* 


Temp. Air. 


».234" 


W.O 


T8«.5Fah. 


€00 


S0.OI8" 


64*.SSUi. 



BesuU of calculation. — Altitude of Eyergreen Pond, 1,943.71 feet 
above tide. 



(Bar. No. 1866.) 



Mud Pond. 

September 18, 1873. 
Meao of obserrations. 



(MerouriaL) 



MUD FOND LBYBL. 


DUDLBY OBBBBYAlOBY. 


Barometer. 


AU'd Ther. 


Det'd Ther. 


Oorr'n B ± 


Barom.,M* 


Temp. Air. 


S8.SBB 


W.O 


TT.OPah. 


000 


S0.9» 


66*.lSUi. 



Remit of caiculation. — AlKtnde of Mnd Pond, 1,93? 26 feet above 
tide level. 



Blub Mountain. 
September 18, 1873. 



(Bar. No 


. 1866.) 


Mean of observations. 


(M 


ercuriaL) 


BLUB MOUNTAIN. 


DUDLEY OBSEBYATOaY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Oorr'n B± 


Barom.,83* 


Temp. Air. 


».»» 


68*.91 


fi7*.3»Fah. 


000 


S0.8U 


W».86 Pah. 



Result of calculation, — Time altitude of Blue Mountain above tide, 
3.788.56 feet 

Snowy Mountain above Blue Mountain, 78.65 feet 
[Sen. Doc. No. 98.] 38. 
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(Bar. No. 1866.) 



Blub Mountaist Lakb. 

September 19, 1873. 
Mean of fourteen observations. 



(Mercurial) 



BLUB MOUNTAIN LAKB. 


DUDLEY OB8BBVATORY. 


Barometer. 


Att'd Ther. 


Defd Ther. 


Gorr'nB^ 


Barom., 8S* 


Temp. Air. 


S8.Q66'' 


6B«.78 


e8».06Fah. 


000 


S0.6S8" 


66*.76 Fih. 



ResuU of ccUculatian. — Altitude of Blue Monntain Lake, 1,829.45 
feet above tide. 



(Bar. No. 186^) 



Minnie Pond. 
Syftmier 19, 1873. 
Mean of obeervations. 



(Mercurial) 



lONNIB POND. 


DUDLBY OBSBBVATOBY. 


Barometer. 


Att'd Ther. 


Det*d Ther. 


Corr^nB ± 


Barom., as* 


Temp. Air. 


W.711 


08».6O 


000.5 Fah. 


000 


28.574 


65«.66 Fah. 



Result of calculation. — Altitude of Minnie Pond aboye tide, 2,094.78 
feet 



AiDBN Laib fi. Station. 

East of Boreas River, Warren county, September 22, 1873. 

(Bar. No. 1866.) Mean of observations. (Mercurial) 



AIDBN LAIR STATION. 


DUDLBY OBSBBVATOBY. 


Barometer. 


Att'd Ther. 


Det*d Ther. 


Corr*n B ± 


Barom., 82* 


Temp. Air. 


28.098 


06*. 85 


69«.86 Fah. 


•f.OdO 


80.219 


4S0.8 Fah. 



Result of calculation. — Altitude of station near Aiden Lair above 
tide, 1,664.16 feet. 
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HYPSOMETRY OF THE THIRD DIVISION OP FIELD 

WORK. 

Akpebsakd Spbiko. 

Bench Marky October 10, 1873. 

(Bar. No. 1866.) Mean of obseryations. (Mercurial.) 



AMPERSAND SPHIN 


aB.M. 


DUDLBY OBSBRyATOBY. 






Barometar. 


AU'd Tfaer. 


Det'd Ther. 


Oorr'n B ± 


Barom.,SS* 


Temp. Air. 


m.iw 


M'.ie 


60*.0 Fah. 


000 


80.012" 


68<'.6 Fah. 



Result of calculation, — Altitude of Ampersand Spring b. m. by 
these obserTations, 2,929.67 feet above tide. 



(Bar. No. 1866.) 



AlCPBRSAKD MOUKTAIK. 

October 10, 1873. 

Mean of observations. 



(Mercurial.) 



AMPERSAND MOUIi 


[TAIN. 


DUDLEY OBSBBVATORY. 






Sarometer. 


Att'dTher. 


Det'd Ther. 


Oorr'n B ± 


Barom., 32* 


Temp. Air. 


86.806 


W.88 


660.18 Fah. 


000 


S0.966 


00».88 Fah. 



Result of calculatiofL — Time altitude of Ampersand mountain, 
3,340.15 feet above tide. 



(Bar. No. 1866.) 



Ampersand Mountain. 
October 11, 1873. 
Mean of observations. 



(Mercurial) 



AMPEBSAND MOUNTAIN. 


DUDLEY OBSERVATORY. 

• 


Barometer. 


Att'd Ther. 


Det*d Ther. 


Corr'nB± 


Barom.f 92* 


Temp. Air. 


26.846 


73«.10 


71».47 Fah. 


000 


20.779 


67*.61 Fah. 



Result of calculation. — Time altitude of Ampersand mountain 
above tide, 3,396.22 feet 
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Inlet of Bound Lakb of SABAKAO& 

October 14, 1873. 

(Bar. No. 1866.) Mean of thirteen observations. (MercnriaL) 



ROUND TiAKK 


DUDLEY 0B8BKVAT0RY. 


Barometer. 


Att'd Ther. 


Det*d Ther. 


0orr*D B ± 


Barom., 8S* 


Temp. Air. 


28.M4" 


64*. S 


fiB*.44Fah. 


•f .081 


20.(X»' 


6f.85 Fah. 



ResuU of calculation. — Time altitude of Bonnd Lake by these 
observations above tide, 1,534.52 feet 



(Bar. No. 1987.) 



Uppsr Sabanag Lakb. 
October 15, 1873. 
Mean of obeervationa. 



(Mercurial) 



UPPER RARANAO LAKE. 


DUDLEY OBSERVATORY. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Gorr'n B ± 


fiarom.,88* 


Det'd Ther. 


28.9BS 


66«.0 


66-.S Fah. 


-t-.OSI 


80.881 


a* .OS Fah. 



Eesult of calculation. — Time altitude of Upper Saranac Lake above 
tide, 1,569.59 feet 



Synchronous Observations at Horseshoe Pond with Tuppbr'b 

Lake. 

October 16, 1873. 



(Bar. No 


. 1866.) 


Mean oi obeervationa. 


(M 


ercariaL) 


horseshoe pond. 


DUDLEY OBSERVATORY. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Oorr*n B ± 


Barom^Sa* 


Temp. Air. 


88.60i 


68».8 


00* .3 Fah. 


•f.OBl 


80.148 


tf^.SSUi. 



ResuU of calculatum. — Horseshoe Pond above tide, 1,694.40 feet 
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SyiroHBOKOUB Obssbyatiohs at H0B8B8HOB Pond with Tuppsb's 

Lakb. 

October 16, 1878. 



(Bar. No. 1987J 






/ MerourlaL \ 
VBar. No. 1866.) 


TUPPBB'B LAKB STATION. 


H0B8B8H0B POND STATION. 


Barometer. 


Att'dTber. 


Det'd Ther. 


Baroin.,32* 


Att*d Ther. 


Det*d Ther. 


28.679" 


fi«-.87 


67*.e2Pah. 


».60i" 


63*.2 


00*.8Fah. 


BesuU of calculation. — Horseshoe Pond above Tapper's Lake, 
158.32 feet 



ObSBBVATIOKS at SbOOND PoKD of Boo BlYBB. 



(Bar. No. 1866.) 



October 18, 1873. 
Mean of obserrations. 



(Mercurial.) 



SECOND POND. 


DUDLBY OBSBKVATOBY. 


Barometer. 


AU'd Ther. 


Det'd Ther. 


Corr*D B ± 


Barom., 32* 


Temp. Air. 


28.8a0 


58«.M 


67*. 60 Fah. 


000 


28.940 


80*.66Fah. 



Result of calculation. — Altitude of Second Pond above tide level, 
1,837.99 feet, showing a local excess equivalent to 137.65 feet 

Mean altitnde of Second Pond above tide being 1,700.34 feet 



Gravbs Mountain with Second Pond. 

October 18, 1873. 

/ Mereurlal. \ / Mercurial. \ 

\Bbt. No. 1866. j Mean of observations. VBar. No. 1987./ 



SECOND POND. 



Barometer. 



28.237 



Att*d Ther. 



68*. 14 



Det'd Ther. 



67*.14 Fah. 



GBAVBB' MOUNTAIN. 



Barometer. 



27.811 



Att'd Ther. 



64.21 



Det'd Ther. 



64*.67 Fah. 



Result of calculation. — Altitnde of Graves Mountain above Second 
Pond, 608.55 feet 
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Obavbs Poxd with Second Pond. 
October 18, 1873. 

(Mercurial. \ 
Bar. No. I866.7 Mean of observations. 



(Merourial. \ 
Bar. No. 1987. j 



SBOOND POND. 


GFRATBS POND. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Barometer. 


Atfd Ther. 


Det*d Ther. 


28.231" 


W.O 


66«.SFah. 


28.106" 


66«.2S 


86».6 Fah. 



Result of calculation, — Altitude of Graves Pond above level of 
Second Pond, 59.24 feet 



(Mercurial. \ 
Bar. No. 



Second Pond with Spring Pond. 
October 18, 1873. 

1866.^ Mean of observations. 



/ Mercurial. \ 
VBar. No. 1987. j 



SECOND POND. 


SPRING POND. 


Barometer. 


Att'd Ther. 


Det*d Ther. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


28.290 


6T».00 


60* .80 Fah. 


88.160 


60.0 


60*. Fah. 



Result of calculation, — Altitude of Spring Pond above Second 
Pond, 72.27 feet 



Synchronous Obsbrvations at Second Pond for Three Pound 

Pond. 

October 19, 1873. 
Mean of observations. 



(Mercurial. \ 
Bar. No. 1866.; 



Merourial. \ 
1987.; 



/ Merou] 
VBar. No. 



SECOND POND. 


THREE POUND POND. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


28.244 


48«.28 


48«.14 Fah. 


28.172 


40«.28 


40«.21 Fah. 



Result of calculation, — Altitude of Three Pound Pond above level 
of Second* Pond, 66.17 feet 
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Second Pond with Dudley Obsbbvatobt. 

October 19, 1873. 
(Bar. No. 1866.) Mean of observations. (Mercurial) 



SECOND POND. 


DUDLEY OBSEBVATOBY. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Corr*nB± 


Barom.,32« 


Temp. Air. 


88.244" 


48«.88 


48«.14 Fah. 


000 


29.787" 


fl2«.06 Fah. 



Result of calculation. — Time altitude of second Pond by these 
obserrations above tide, Ifilt,^ feet 

Deviation from mean equivalent to 22.90 feet. 



Sykchbonous Obsbbvations AT Mud Lake with Dudley 

Obsbbvatoby. 

October 21, 1873. 
Mean of observations. 



(Bar. No. 1866.) 



(Mercurial.) 



MUD LAKE OF BOG BIYEB. 


DUDLEY ORSRKVATOBY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'n B ± 


Barom.,32* 


Temjk. Air. 


27.928 


fil«.«7 


fi0*.91 Fah. 


000 


20.515 


67" .8 Fah. 



Result of calculation, — Time altitude of Mud Lake by these ob- 
servations above tide, 1,767.52 feet. 

Deviation from mean equivalent to +.58.59 feet 



Sykchbonous Obsebvations at Lost Lake with Mud Lake. 

October 21, 1873. 

(Mercurial. \ / Mercurial. \ 

Bar. No. 1987.^ Mean of observations. ^Bar. No. 1866.J 



LOST LAKE. 


MUD LAKE. 


Barometer. 


Atrd Ther. 


Det'd Ther. 


Barom., 82* 


Att'd Ther. 


Det'd Ther. 


27.970 


48*.0 


48».0Fah. 


27.984 


47«».6 


47<'.0Fah. 



Result of calculation, — *^ Time altitude " of Lost Lake above Mud 
Lake, 16.00 feet 
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Mud Lakb with Dudlbt Obbbbyatobt. 

OcMm- 22, 1873. 
(Bar. No. 1866.) Mean of obeervatioDa. (MercariaL) 



MUD LAK& 


DUDLEY OBSBRVATORr. 


Barometer. 


Att*d Ther. 


Det*d Tber. 


Oorr'n B ± 


BaconinSS* 


Temp. Air. 


».«»" 


tf*.85 


46*.96Fah. 


000 


29.800" 


M«.]S Fah. 



ResuU of calculation. — '^Time altitude" of Mud Lake above tide 
level, 1,761.43 feet 

Deviation from mean equivalent to +52.50 feet 



Sykohbokous Obsbbyationb at Mud Lakb fob Grabs Pond. 

October 22, 1873. 
(Bar. No. 1866.) Mean of observations. (Mercurial.) 



MUDLAKBf-lfootO 


DUDLBY 0R8BBVAT0BY. 


Barometer. 


Att*d Ther. 


Dei'dTher. 


Oorr*n B ± 


Barom.,88* 


Temp. Air. 


28.206 


48*. 12 


4r.08 Fah. 


000 


20.8*7 


S6«.«riUi. 



Result of calculation. — Time altitude of Mud Lake above tide, 
1,705.68 feet 

Deviation from mean equivalent to 3.25 feet 



Sykchronous Obsbbyationb at Gbabs Pond with Mud Lakb. 

October 22, 1873. 

(Merourlal. \ / Mercurial. \ 

Bar. No. 1987./ Mean of observations. VBar. No. 1866.; 



GRASS POND. 


MUD LAKB (-Ifoot.) 


Barometer. 


Atfd Ther. 


X>et*d Ther. 


Barometer. 


Atfd Ther. 


Det'd Ther. 


28.248 


4«».87 


48«.0Fah. 


28.206 


48*.]2 


47*. 02 V9h. 



Result of calculation. — Altitude of Grass Pond above level of Mud 
Lake, 5.17 feet 

Complete altitude of Orass Pond above tide, 1,714.10 feet 
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(Bar. No. 1866.) 



Lake Colyik. 
October 24, 1873. 
Mean of observatioDs. 



(Mercurial.) 



LAKE OOLVIN. 


DUDLBY OBSBBYATOBY. 


Barometer. 


Att*d Tber. 


Det*d Tber. 


Oorr'nB± 


Barom.,83* 


Temp. Air. 


28.189'' 


44«.80 


48*.80Fah. 


•I-.0B4 


80.(Xa" 


68*. 46 Fah. 



Result of calculation. — Time altitude of Lake Colvin above tide, 
1,932.86 feet 

Deviation from mean equivalent to 21.50 feet. 



Beaybr Meadow Poxd. 

Head of this branch of Ostoegatchie river. 

October 24, 1873. 

(Bar. No. 1866.) Mean of observations. (Mercurial.) 



bbayeb meadow pond. 


DUDLBY OBSERVATORY. 


Barometer. 


Att*d Tber. 


Det'd Tber. 


Corr*n B ± 


Barom., 82* 


Temp. Air. 


28.016 


64».0 


51«.0Fab. 


•I-.QB4 


80.012 


60*. 86 Fab. 



Result of calculation. — Time altitude of Beaver Meadow Pond 
above tide, 2,114.79 feet. 

Deviation from mean equivalent to 42.78 feet. 



Silver Lake Waters — Otter Pond. 

October 24, 1873. 

(Bar. No. 1866.) Mean of observations. (Mercurial.) 



OTTER POND. 


DUDLEY OBSBBYATOBY. 


Barometer. 


Att*d Tber. 


Det'd Tber. 


Corr'nB± 


Barom., Si* 


Temp. Atr. 


28.268 


46*.9r 


48*.62Fah. 


•I-.QB4 


80.<n2 


6<l*.46Fah. 



Result of calculation. — Time altitude of Otter Pond above tide level, 
1,836.07 feet 

Deviation from mean equivalent to 87.19 feet. 
[Sen. Doc No. 98.] 29. 
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Babometeb at Station Qbaybs' Mountain 26 feet 3" bblow 

Summit. 

October 26, 1873. 
(Bar. No. 1866.) Mean of forty-nine ob6ervation& (Merqurial.) 



GBAVBS' mountain -i- 28 feet 8'. 


DUDLBY OBSEBYATOBT. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Oorr*n B ± 


Baroin.,83* 


Temp. Air. 


27.860" 


itt^.a 


40«.4i Fah. 


-.014 


a0.027" 


fi0*.14 Fah. 



Result of calculation, — Time altitude of Graves' Mountain above 
tide level, 2,251.17 feet 

Deviation from mean equivalent to 87.68 feet 



Obsbbyations at Gbbat Cbanbebbt Lakb ( — 3 feet 5 inches.) 

October 27, 1873. 
(Bar. No. 1866.) Mean of 8eventy-«even observations. (MercariaL) 



gbbat CBANBBBBY lakb (-8 ft, 6 In.) 


DUDLEY OBSBBYATOBY. 


Barometer. 


Att'd Ther. 


Det*d Ther. 


Oorr'nB± 


Barom.,82* 


Temp. Air. 


27.872 


40*.U 


48«.4 Fah. 


000 


20.214 


58«.89FUi. 



Remit of calculation. — Time altitude of Great Cranberry Lake 
above tide, 1,504.34 feet. 

Deviation from mean equivalent to 0.19 feet. 



Synohbonous Obseryations at Gbassb Biyeb Fobd with Gbeat 

Cbanbebby Lake. 



October 27, 1873. 



/ Mercurial. \ 
VBar. No. 1987.) 


Mean of observations. 


/ Mercurial. \ 
VBar. No. 1866.) 


GRA8R BIYBB FOBD. 


GBEAT CBANBEBBY LAKE. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


27.980 


48».26 


47* .87 Fah. 


27.807 


48*.87 


46<'.25 Fah. 



Result of calculation. — Cranberry Lake Station 88.09 feet above 
Grasse Elver ford. 

Complete altitude of station at Grasse River ford above tide level, 
1,416.14 feet 
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Obsbryatioits at LmLE Gull Pokd of Chair Bock Grbbk. 

October 29, 1873. 
(Bar. No. 1866.) ' Mean of thirteen observations. (MercuriaL) 



(tnrji POND. 


DUDLBT OBSBRVATORT. 


Barometar. 


AU*dTher. 


Det'd Tber. 


Oorr*n B ± 


Barom., 82* 


Temp. Air. 


18.a»" 


80*.68 


29*.67ah. 


000 


».80O" 


41«.9Fah. 



Result of calculation. — Time altitude of Gull Pond above tide, 
1,871.44 feet 



Obbbryatiokb ax Silvbr Lakb of Bog Biybr. 

October 30, 1873. 
(Bar. No. 1866.) Mean of forty-nine observations. (MercuriaL) 



BILYBR TjAKB. 


DITDLBY OBSBRVATORT. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Oorr'nB ± 


Ban>m.,8S* 


Temp. Air. 


SB.212 


8fi*.96 


88*.98Fah. 


000 


80.200 

— i 


40*.WIUi. 



Result of calculation. — Time altitude of Silver Lake above tide 
level, 1,984.93 feet 

Deviation from mean equivalent to + 38.01 feet. 



Obsbrvatioks on Long-Tom Mountain, Synchronous with 

Silvbr Lakb. 

October 30, 1873. 

MercuriaL \ / Merourtal. \ 

VBar. No. 1866.) 



(MerourlaL \ 
Bar. No. 1987./ Mean of observations. 



long-tom mountain. 


SILVBR LAKB. 


Barometer. 


Att'd Ther. 


Det*d Ther. 


Barometer. 


Att'd Ther. 


Der'd Ther. 


27.624 


20*.0 


28«.0Fah. 


28.204 


ar.o 


36«.0 Fah. 



Result of calculation. — Altitude of Long-Tom Mountain above 
Silver Lake, 6^.96 feet 

Apparent altitude of Jjong-Tom Mountain above tide level, 2,567.88 
feet 
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(Bar. No. 1866.) 



Mud Ljljol 
Nwmb$r 1, 1873. 
Mean of thirty-aeven obsenratioDa. 



(ICercarial.) 



MUD LAKB. 


DUDLBT OBSBBYATOBT. 


Barometer. 


Att'd Ther. 


Det'dTher. 


Oorr'n B ± 


BanminSI* 


Temp. Air. 


SB.a(K' 


80*.ie 


ar.oovah. 


000 


».Vf»' 


41«.l Fidi. 



Result of calculation. — Time altitude of Mud Lake above tide, 
1,741.32 feet. 

Deviation from mean equivalent to 32.39 feet. 



Synchronous Obsbbvationb at Bog Lakb with Mud Lakb. 

November 1, 1873. 



/ Mercurial. \ 
(Bar. No. 1987.) 


Mean of observations. 


/ MerouriaL \ 
VBar. No. 1866.; 


BOO TiAKB. 


MUD LAKB. 


Barometer. 


Att'dTher. 


Det'dTher. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


».]« 


20*.6 


»«.6Fah. 


t8.»4 


»*.o 


88*.0Fih. 



Result of calculation, — Time altitude of Bog Lake above Mud 
Lake, 10.15 feet 

Altitude of Bog Lake above tide, 1,719.08 feet 



(Bar. No. 1866.) 



Lost Lakb. 
November 2, 1873. 

Mean of thirty-Mven ob«eryation& 



(Mercurial.) 



LOST LAKB. 


DUDLBT OBSBKVATOBT. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Oorr'n B ± 


Barom., 82* 


Temp. Air. 


28.878 


u:n 


41* .85 lUi. 


000 


80.187 


88«.7Fab. 



Result of calculation. — Excess above mean altitude by these obscr- 
vations + 82.34 feet 

Complete altitude above tide, 1,724.93 feet 
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Obsbbvations at Takaback Pobtd, Sykohbonous with Lost 

Lakb Statioh. 



(M«roarlaL \ 
Bt, No. 1987J 



November 2, 1873. 
Mean of obseryations. 



(Merou] 
Bar. No. 



Merourial. \ 
1866J 



TAMABAGK POND. 


LOST LAKB STATION. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Barometer. 


Atfd Ther. 


Det'd Ther. 


28.418" 


4i«.88 


400.00 Fah. 


28.881" 


8B«.0 


85*. 16 Fah. 



Result of cdlculaiien. — Shows Tamarack Pond to be lower than 
Lost Lake by 33.77 feet 

Atmosphere greatly disturbed. 



Cow-HOBN Pond with Lost Lake. 
November 2, 1873. 

(Mercurial. \ / Mercurial. \ 

Bar. No. 1987./ Mean of observations. VBar. No. 1866./ 



COW HOBN POND. 


LOST LAKB. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


28.888 


arr.08 


88*.88 Fah. 


28.864 


41«.16 


88*. 66 Yah. 



Result of calculation, — Altitude of Cow Horn Pond above Lost 
Lake by above, 11.05 feet. 

Altitude of Cow Horn Pond above tide, 1,735.98 feet 



(Bar. No. 1866.) 



Cbystal Lake. 
November 2, 1873. 
Mean of observations. 



(Mercurial) 



CRYSTAL LAKB. 


DCTDLBY OBSBBVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'n B ± 


Barom.,3S* 


Temp. Air. 


SB.248 


4S*.48 


38*.91 Fah. 


000 


80.MO 


40*.7Fah. 



Result of calculation, — Time altitude of Crystal Lake above tide 
1,765.62 feet 
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(Bar. No. 1866.) 



Great Plains. 
November 3, 1873. 
Mean of fifty-five observatlona. 



(Mercurial.) 



GREAT PLAINS. 


DUDLEY OBSERVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'D B ± 


Barom.,32* 


Temp. Air. 


88.2M'' 


400.29 


88*.a0 Fah. 


000 


».mf' 


40*.rrFUi. 



Result of calculation. — Time altdtnde of station above tide, 1,599.94 
feet 

No correction. 



(Bar. No. 1987.) 



White Pond. 
November 5, 1873. 
Mean of seven observations. 



(Mercurial.) 



WHITE POND. 


DUDLEY observatory. 


Barometer. 


Att'd Ther. 


Det*d Ther. 


Oorr'n B ± 


Barom.,33** 


Temp. Air. 


28.406 


82*.85 


31«.67 Fah. 


000 


29.946 


42«.88Fah. 



ReeuU of calculation, — Time altitude above tide, 1,571. 98 feet 
Deviation from complete altitude, 78.85 feet ( + ). 

Complete altitude White Pond above tide, 1,650.38 feet 



Observations at Gull Lake of Great Plaixs Section. 

Noveinb&r 8, 1873. 
(Bar. No. 1866.) Mean of observations. (Mercurial.) 



GULL LAKE. 


DUDLEY OBSERVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Gorr'n B ± 


Barom.,8S* 


Temp. Air. 


27.479 


40* .04 


ao^.as Fah. 


000 


29.406 


46* .83 Fah. 



Result of calculation, — Time altitude of station above tide level, 
1,976.98 feet 

Deviation from mean, 5.50 feet 
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(Bar. No. 1866.) 



Otbh Lake. 
November 8> 1873. 

Mean of obaeryations. 



(Mercurial.) 



OVIfiNLAKB. 


DUDLEY 0B8EBVAT0BY. 


fiarometer. 


Att'd Thar. 


Det*d Ther. 


CoiT*n B ± 


Barom., 8S* 


Temp. Air. 


17.408" 


40».0 


88*.l Fah. 


000 


28.854" 


40*.65Fab. 



ResuU of calculation, — Time altitude of station above tide level, 
1,938.73 feet 

Deviation from mean undeterminable ; atmosphere greatly disturbed. 



(Bar. No. 1866.) 



Cbookbd La KB. 
November 10, 1873. 
Mean of thirty-seven observations. 



(Mercurial.) 



CBOOKBD LAKB. 


DUDLBY OBBBBVATOKT. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Oorr*n B ± 


Barom.f 82* 


Det*d Ther. 


27.748 


28».e7 


21«.28 Fah. 


000 


28.797 


88*.75Fah. 



Result of calculation, — Time altitude of station above tide level, 
2,000.69 feet. 

Deviation from mean equivalent to + 14.62 feet. 



Obsbbyations at Gleab Lake of thb Rbd Hobbe Chain. 

November 11, 1873. 
(Bar. No. 1866.) Mean of eighty- five observations. (Mercurial) 



GLBAB LAKB — 86 feet. 


DUDLBY 0B8BBVAT0BY. 


Barometer. 


Att'd Ther. 


Det*d Ther. 


Oorr'n B ± 


Barom., 82* 


Temp. Air. 


27.745 


8B«.21 


28*. 06 Fah. 


000 


28.884 


86*.8Fah. 



Result of calculation, — Time altitude of station above tide, 2,016.40 
feet 

Deviation from true altitude + 46.87 feet 

Complete altitude of Clear Lake above tide, 1,969.53 feet 
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Obsbbyatxoks at Nigbb Lakb with Olbab Laeb. 

November 11, 1873. 

/ Kerourlal. \ / Karourial. \ 

VBar. No. 1987./ Mean of obseryationa. VBar. No. 1866. j 



NiaEKLAKB. 


GLBABLAKK 


Barometer. 


Att'dTher. 


Det'd Ther. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


27.940" 


«r.6 


sr.SFah. 


ST.7M" 


2T».0 


26* .0 Fah. 



Result of calculation. — Clear Lake above Niger Lake, 163.77 feet 



(Bar. No. 1866.) 



Salmon Lakb. 
November 12, 1873. 
Mean of observations. 



(MercuriaL) 



SALMON LAJELK 


DUDLBY OBSBBVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'n B ± 


Barom., 82^ 


Temp. Air. 


87.600 


87«.21 


88*. Fah. 


•(-.006 


20.820 


4i».02 Fah. 



Result of calculation. — Time altitade of station above tide, 1,736.17 
feet. 

Deviation from mean, 16.09 feet 



(Bar. No. 1866.) 



Stillwater, Beaver Riybr. 
November 14, 1873. 
Mean of twenty-five observations. 



(Mercurial.) 



STILLWATER BEAVER RIVER. 


DUDLBY OBSERVATORY. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Corr'n fi ± 


Barom.,82" 


Temp. Air. 


28.190 


2S'».(B 


2I«.4B Fah. 


•f.008 


20.828 


25<*.6 Fah. 



Result of calculation. — Altitude of Stillwater on Beaver Biver 
above tide, 1,605. 26 feet 
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COHPtTTATIOK OF BbAOH'S LaKB WITH OSWBOO. 

NovefmJm 18, 1873, 12 A., 8 iti^ p. IL 
(Bar. No. 1866.) (Mercurial) 



BBAOH'8 LAKB. 


SBALBVBJL. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Barom., as* 


Temp. Air. 


JT.Oie" 


»«.o 


S4*.0 Fah. 


».08fr" 


S7*.6 Fah. 



ResuU of calculation. — '^ Time altitude " of lake above tide, 1,881.06 
feet 



Computation of Beach's Lakb with Oswego. 

Same day at 1 p. H. 



BEACH'S LAKB. 


SBALBV^L. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Barometer. 


Temp. Air. 


26.878 


aB».o 


20*.6 Fah. 


28.0tf 


28«.12 Fah. 



Result of calculation. — '^ Time altitude " of lake above tide, 1,877.73 
feet 

Mean altitude of Beach's Lake above tide, 1,877.39 feet 



Obsebvations at Raqubttb Lakk 

Taken on the ice^ November 20, 1873. 

(Bar. No. 1866.) Mean of thirty-five observations. (MercnriaL) 



baquette lakb. 


dudlby obsebvatoby. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


OoiT'nB± 


BaromMSS* 


Temp. Air. 


ST.WT 


W.U 


SS'.TO FiOi. 


000 


».666 


27«.77 Fah. 



Result of calculation. — Time altitude of station above tide level, 
1,728.88 feet 



[Sen. Doc No. 98.] 
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Obbbbyatioks at Lowbb Sasan ao Lake. 
(Station 7 feet, 2 inches above ioe in the Lake.) 

November 27, 1873. 
(Bar. No. 1987.) Mean of obseryations. (If ercuriaL) 



LOWBR SARANAC LAKE, 


— 7 feet, 2 1q. 


DUDLSr OBSBRVATOBT. 


Barometer. 


AU'd Ther. 


Det'd Ther. 


Oorr'n B ± 


Barom.,82* 


Temp. Air. 


WWd" 


11«.U 


lO^.O Fah. 


000 


20.684" 


28«.0eiUi. 



Result of calculation. — Time altitude of Lower Saranac Lake above 
tide level, 1,520.93 feet 



HYPSOMETRICAL COMPUTATIONS, 

ON THE BASIS OP THE DATA OF THE U. S. SIGNAL SERVICE 
STATIONS AT OSWEGK) N. Y^ AND BURLINGTON, VT. 



Being bj the method described in the chapter on Hypsometrv, only 
adopted in cases where great atmospheric disturbance existed along 
the meridian, or great local disturbance at the Dudley Observatory. 

The XT. S. Signal Service standard barometer was made by Adie of 
London, and was carefully compared with the Kew Observatory 
standard by the director of the London Meteorological Office. The 
Adirondack survey field observations re(j[uire the application of — ^.023 
for their reduction to the Washington Signal Service standard. 

Round Lake of Sabakac, October 14, 1873. 

Computed by mean of Synchronous Observations at Oswego, If. JT., 

and BurlingtoUy VL 



ROUND LAKE. 


SEA LEVEL. 


Barometer. 


Att'd Ther. 


Det*d Ther. 


Barometer, 32* 


Det*d Thm. 


28.647 


88*.87 


51*.oe Fah. 


80.240 


68*.7BFih. 



Result of calculation. — Altitude above tide, 1,539.75 feet 



Appevdix. 
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Tuppbb's Lake. October 16, 1873. 

Computed by mean of Synchronous Observations at Oswego, JV. F., 

and Burlington, Vt. 



TUPPEB'8 LAJELK 


SEA LEVEL. 


Barometer. 


Att*d Ther. 


I>et*d Tber. 


Barom., dSS* 


Det*d Ther. 


W.flTO" 


eo-.o 


8d».60 Fah. 


80.221" 


Sr.lSFiai. 



Result of calculation. — Altitude above tide, 1,517.89 feet 



Chain Lakes, Boo Rivbb. October 18, 1873. 

Computed by mean of Synchronous Observations at Oswego, N. F., 

and Burlington, Vt 



CHAIN LAKES (SEOOND LAKE.) 


SEA LEVEL. 


Barometer. 


Att*dTher. 


Det*d Ther. 


Barom., 82* 


Det'd Ther. 


28.247 


W*.5 


66*.0Fah. 


20.942 


eo*.5F^. 



Besult of calculation. — Altitude above tide, 1,687.54 feet 



Chain Lakes, Boo River. October 18, 1873. 

Computed by mean of Synchronous Observations at Oswego, H. JT., 

and Burlington, Vt. 



CHAIN LAKES (SECOND LAKE.) 


SEA LEVEL. 


Barometer. 


Att'd Ther. 


Defd Ther. 


Barom., 82* 


DeVd Ther. 


28.284 


67».0 


66«.60 Fah. 


20 067 


eO*.26Fah. 



Result of calculation. — Altitude above tide, 1,686.36 feet 

Chain Lakes, Bog River. October 18, 1873. 

Computed by mean of Synchronous Observations at Oswego, JV. T., 

and Burlington, Vt. 



CHAIN LAKES (SECOND LAK^ 


SEA LEVEL. 


Barometer. 


Att*d Ther. 


Det*d Ther. 


Barom., 82* 


Det'd Ther. 


28.281 


6e*.o 


68*.0 Fah. 


20.077 


00* Fah. 



Result of calculation. — Altitude above tide, 1,683.34 feet 
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SsooKD Lakb ok Boa Riyeb. October 19, 1873. 

Computed by mean of Synchronous Observations at Oswego^ N. K, 

and Burl%7igto% Vt. 



SECOND POND. 


SEA LEVEL. 


Barometer. 


Att*d Ther. 


Det'dTber. 


Barom.,82* 


Det'd Ther. 


28.288 


48«.0 


48*.0 Fah, 


80.000 


49* .6 Fah. 



Result of calculation. — Altitude aboye tide, 1,744.14 feet 



Mud Lake. October 21, 1873. 

Computed by mean of Synchronous Observations at Oswego^ N. Y^ 

and Burlington^ Vt. 



MUD LAKE. 


SEA LEVEL. 


Barometer. 


Atfd Ther. 


Det'd Ther. 


Barom., 82* 


Det'd Ther. 


27.00B 


62*.6 


Sl'.O Fah. 


20.648 


68*. 6 Fah. 



Result of calculation. — Altitude above tide^ 1,720.27 feet 



Mud Lake. October 21, 1873. 

Computed by mean of Synchronous Observations at Oswego, N. K, 

and Burlington, Vt. 



HUD LAKE. 


REA LEVEL. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Barom.,82* 


Det'd Ther. 


27.046 


G2*.6 


61«.0 Fah. 


S9.704 


66*. 5 Fah. 



Result of calculation, — Altitude above tide, 1,724.92 feet 



Mud Lake. October 21, 1873. 

Computed by mean of Synchronous Observations at Oswego, N. T^ 

and Burlington, Vt, 



MUD LAKE. • 


SEA LEVEL. 


• 
Barometer. 


AU*dTher. 


Det'd Ther. 


Barom.,82* 


Det'd Ther. 


msns 


48* J( 


♦r.6Fah. 


20.748 


66*.0Fah. 



Result of calculation. — Altitude above tide, 1,723.10 feet 



Appbhdix. 
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Level of Mud Lake. October 22, 1873, 12 H. 

Computed by mean of Synchronous Observations at Oswego, If. T., 

and Burlington, Vt. 



MUD LAKE (—1 foot.) 


SEA LEVEL. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


BaromM8S* 


Temp. Air. 


».207" 


60».0 


48*. 6 Fab. 

• 


29.974" 


66*.6Falu 



Result of calculation. — Time altitude of station above tide, 1,705.59 
feet 



Level of Mud Lake. October 22^ 1873, 4 h. 43 m. p. m. 

Computed by mean of Synchronous Observations at Oswego, JV. K^ 

and Burlington, Vt. 



MUD T<AKE(-1 foot.) 


SEA LEVEL. 


Barometer. 


Att'dTher. 


Det'd Ther. 


Barom., 82* 


Temp. Air. 


28.S49 


48*.6 


48*Fah. 


80.00B 


66*.6Fah. 



Result of calculation. — Time altitude of station above tide, 1,688.61 
feet 



Level of Otter Pokd. October 24, 1873. 

Computed by mean of Synchronous Observations at Oswego, N. T^ 

and Burlington, Vt. 



OTTBB POND. 


SEA LEVEL. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Barom., as* 


Temp. Air. 


28.200 


46*.0 


48«.6Fah. 


80.268 


46* .8 



Result of calculation. — Altitude above tide, 1,923.26 feet. 
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Leybl of Lakb Oolyik. October 24, 1873. 

Computed by mean of Synchronous ObservaHons ai Oswego^ N. T^ 

and Burlington^ Vt 









8BA L 




LAKB OOIiYIN. 


BVBL. 


Barometer. 


Att'd Ther. 


l>et*d Ther. 


Barom.,8B* 


Temp. Air. 


28.186" 


46*.0 


48*.eFah. 


80.270" 


48* .5 Fah. 



Remit of calculation. — Barometer at upper station, 4 feet above 
lake. 

Altitude above tide, 1,954.56 feet 



Lbvel of Beaveb Meadow Pokd. October 24, 1873. 

Computed by mean of Synchronous Observations at Oswego, N. Y^ 

and Burlington, Vt 









BBA L 




bbavbb mbadow fond. 


BVBL. 


Barometer. 


Att*d Ther. 


Det*d Ther. 


Barom.,82" 


Temp. Air. 


28.0U 


64*. 


61«.0 Fah. 


80.806 


48*.26Fah. 



Result of calculation, — Apparent highest pond source of Oswe- 
gatchie river. 

Altitude above tide, 2,157.51 feet. 



Gbavbs' Mouhtfain and Second Pond. October 25, 1873. 

Computed by mean of Synchronous Observations at Oswego, JV. JT^ 

and Burlington, Vt. 



GBAVBS* MOUNTAIN. 


SEA LBVBL. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Barom.,82* 


Det'd Ther. 


27.871 


48«.0 


41».5Fah. 


80.807 


4««.6 Fah. 



Result of calculation. — Altitude of Graves' Mountjiin above tide, 
2,306.28 feet. (Graves' Mountain above Second Pond, 608.55 feet) 

Second Pond above tide, 1,697.73 feet 



Afpbndiz. 
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Level of Gbeat Obanbebuy Lake. October 27, 1873. 

Oomputed by mean of Synchronous ObsertnUions at OawegOy N, T^ 

and Burlington^ Vt. 



CRANBBBBY LAKE. 


8BA LEVEL. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


fiaroniMSS* 


Det'd Ther. 


n.MS'' 


60».0 


4r.0FBh. 


29.868" 


68<>.5Fah. 



Result of calculation. — Barometer at Cranberry Lake, 3.5 feet 
above water ; and barometer below mean = + 20.33 feet. 

Altitude above tide, 1,50473 feet 



Level of Okbat Gbanbebry Lake. October 27, 1873. 

Oomputed by mean of Synchronous Observations at Oswego^ If. JT., 

and Burlington, Vt 



GftANBERKY LAKE - SA feet. 


SEA LEVEL. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Barom., SB* 


Temp. Air. 


27.889 


60».0 


47«.0 Fah. 


29.386 


62*.6Fah. 



Result of calculation. — Barometer at Cranberry Lake, 3.5 feet 
above water level; time excess altitade = 17.5 feet. 

Altitude above tide, 1,507.66 feet 



Little Gull Pond. October 29, 1873. 
Computed by mean of Synchronous Observations at Ostaego, H. y., 



and Burlington^ Vt. 



UTILB GULL POND. 


SEA LEVELi 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Barom., 88" 


Der'd Ther. 


28.019 


86».0 


Sr.O Fah. 


80.040 


89«.6 Fah. 



Result of calculation, — Altitude above tide, 1,844.57 feet 
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LiTTLB Gull Pond. OcMm 29, 1873. 

Oomputed by mean of Synchronous Observations ai Oswego^ N. 71, 

and Burlington^ Vt 



LITTLB GULL POND. 


SBALBVBL. 


Buomoter. 


Att*d Ther. 


Det'd Ther. 


Barom., 8S* 


Det'd Ther. 


98.(09" 


aB«.o 


a*.0 Fah. 


80.040'' 


88«.48Fah. 


BesuU of calculation. — Altitude aboye tide, 1,852.37 feet 



SiLYEK Lakk October 30, 1873. 

Oomputed by mean of Synchronous Observations at Oswego, JV. Y., 

and Burlington, Vt. 



SILYBB LAKE. 


HieA LBVBL, 


Buomoter. 


Att'dTher. 


Det*d Ther. 


Berom.,88* 


Det'd Ther. 


88.284 


88*.6 


00*.6Fah. 


80.877 


80*.OFah. 



Result of calculatioiu — Altitude above tide, 1,932.81 feet 



Level of Silver Lake. October 30, 1873. 

Oomputed by mean of Synchronous Observations at Oswego, jV. 1% 

and Burlington, Vt. 



flXLYER LAKE. 


SEA LEVEL. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Barom.^ 88* 


Det'd Ther. 


88.&8 


86*.0 


Si'^.OFah. 


80.RR1 


41«.0FaJi. 



Result of calculation. — Altitude above tide, 1,947.34 feet 

Level of Silver Lake. October 30, 1873. 

Oomputed by mean of Synchronous Observations at Oswego, N. T., 

and Burlington, Vt. 



silver lake. 


SEA LEVEU 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Barom.,82* 


Det'd Ther. 


88.212 


86*.0 


84*.0 Fah. 


80.89r 


40*.5Fah« 



Result of calculation. — Altitude above tide, 1,951.53 feet 
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Mud Lake, 12 n. Ncvember 1, 1873. 

Computed by mean of SyncJironous Observations at Oswego, N. Yi, 

and Burlington, Vt. 



MUD LAKB (- 1 f ooU 


SBA LEVEL. 


BuometOT. 


Att*d Tbor. 


D«t*d Thar. 


Barom., as* 


Temp. Air. 


a8.81<K' 


80* .0 


80*.O Fah. 


80.087" 


a8*Fah. 


Result of calculation. — Time altitudo above tide, 1,697.95 feet 

Atmosphere disturbed. 

1 ■ 



Level of Mud Lake. Novmiiber 1, 1873, 2 p. ir. 

Computed by mean of Synchronous Observations at Oswego, JV. K, 

and Burlington, Vt, 



MUD LAKE (- 1 foot.) 


SBA LEVEL. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Baroan.t 88* 


Temp. Air. 


88.888 


8S*.0 


81*.0 Fah. 


80.134 


il* Fah. 



JtesuU of calculation. — Time altitude above tide, 1,702.42 feet 
II I 1 

Level of Cktbtal Lakk November 2, 1873. 

Computed by mean of Synchronous Observations at Ostoego, N. Y^ 

and Burlington, Vt. 



CarSTAL LAKE. 


RBA LEVEL. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Baroro., 98* 


Temp. Air. 


88.837 


41* .5 


88* .5 Fah. 


89.0T8 


48*.0 Fah. 



Bestdt of calculation. — Time altitude above tide, 1,G27.05 feet 

Great Plaiks. November 3, 1873, 2 p. m. 

Computed by mean of Synchronous Observations at Oswego, N. Y., 

and Burlington, Vt. 



GREAT PLAIN& 


SEA LEVEL. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Barom., 33* 


Temp. Air. 


88.398 


3r.5 


85*.0 Fah. 


a0.0G4 


30*. 75 Fah. 



Result of calculation. — Time altitude above tide, 1,576.88 feet 
[Sen. Doc. No. 98.] 81. 
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Great Plains. November 3, 18739 12 k. 

Computed by mean of Synchronous Observations at Oswego, N, T^ 

and BurlingtoHy Vt. 



GBBAT PliATNS. 


SBA LlfiVBL. 


Barometer. 


AtVd Tber. 


DeVd Ther. 


Barom.,30* 


Temp. Air. 


28.ftW 


ir.o 


40*.0 7ah. 


29.998" 


41*.0 BUi. 



Result of calculation, — Time altitude above tide, 1,627.30 feet 



White Pond. Novemier 5, 1873, 2 p. m. 

Computed by mean of Synchronous Observations at Oswego, N, Y^ 

and Burlington, Vt. 



WHITB POND. 


SEALBVEIi. 


Berometer. 


AtVdTher. 


Det*d Ther. 


Barometer, 82* 


Temp. Air.; 


28.410 


81*.0 


81«.0 Fah. 


80.260 


88* .0 Fah. 



Result of calculation* — Time altitude above tide, 1,650.83 feet 

Gull Lake. November 8, 1873, 12 m. 

Computed by mean of Synchro^ums Observations at Oswego, N Y^ 

and Burlington, Vt. 



GULL LAKB. 


SBA LBYBL. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Barom.,88* 


Temp. Air. 


27.460 


40«.0 


40*.0Fah. 


29.688 


44«.75 Fah. 



Result of calculation. — Time altitude above tide, 2,009.25 feet 

Oven Lake. November 8, 1873, 3 p. m. 

Computed by mean of Synchronous Observations at Oswego, N. Y., 

and Burlington, Vt. 



OVBN LAKE. 


SEA LEVEL. 


Barometer. 


Att*d Ther. 


Det*d Ther. 


Barom., 82* 


Temp. Air. 


27.464 


40* 


88*.0 Fah. 


20.688 


44*.7 Fah. 



Result of calculation. — Time altitude of station above tide, 2,005.81 
feet 
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Otek Lajeb. November 8> 1873> 8^0 p. u. 

CbmptUed by mean of Synchrofious Obaervaiions at Oswego, N. Y^ 

and Burlington, Vt. 







1 


8EA L 




UYBN liAKB. 


EVEL. 


Sarometer. 


Att'd Ther. 


Det'd Tber. 


Barom.,82* 


Temp. Air. 


zi,mt' 


40*.0 


88*.0FAh. 


».677" 


44*.9Fkh. 



Result of calculation, — Time altitude above tide, 2,001.85 feet 

Orooked Lake. Novemier 10, 1873, 12 m. 

Computed by msan of Synchronous Observations at Oswego, N. T^ 

and Burlington, VL 



CBOOKED T.Aipi^ 


SEA LEVEL. 


Barometer. 


Att*d Ther. 


I>et*d Ther. 


Ilaroni.t8S* 


Temp.Alr, 


97.186 


23*.0 


ai*.0 Fah. 


29.998 


29*.0Fah. 


Result of calculation. — Time altitude abore tide, 1,996.94 feet 



Cbookbd Lake. November 10, 1873, 2 p. m. 

Oemputed by mean of Synchronous Observations at Oswego, N. T^ 

and Burlington, Vt. 



CROOKED LAKE. 


SEA LEVEL. 


Barometer. 


Att'd Ther. 


Det'd Ther. 


Barom.,88* 


Temp. Air. 


f7.739 


2S-.0 


20*.0Fah. 


29.90A 


84*.a6Fkh. 



Result of calculation. — Time altitude above tide, 1,975.20 feet 



Cleab Lake. November 11, 1873, 2 p. m. 

Computed by mean of Synchronous Observations at Oswego, N. T^ 

and Burlington, Vt. 



CLEAB LAKE (— 8S feet.) 


SEA LEVEL. 


Barometer. 


Att*d Ther. 


Det'd Ther. 


Barom., 88* 


Temp. Alx. 


87.1S4 


88*.0 


a6*.0 Fah. 


88.908 


86*.15 Fah. 



Result of calculation. — Time altitude above tide, 1,962J21 feet 
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Oleab Lake. Novmiber 11, 1873, 12 il 

Computed by mmn of Synchronmis Observations at Oswcffo, N. T^ 

and Burlhigtonf Vt. 



CLEAB LAKE (- 85 f aeU 


BBA LBVBL. 


Barometer. 


Att*d Tber. 


Det'd Ther. 


DaromMSS* 


Temp. Air. 


«7.74y' 


S6«.0 


24*.0Fah. 


89.963'' 


86*.0Ffth. 


Result of calculation, — Time altitude above tide, 1,976.85 feet 



Salmon Laks. November 12, 1873, 2.30 p. m. 

Computed by mean of Synchronous Observaiions at Oswego, If. 71, 

and Burlington, Vt. 



SALMON TiAKB. 


8BA LEVEL. 


Barometer. 


Att*d Ther. 


DeVd Ther. 


Barom.,88* 


Temp. Air. 


27.M0 


80* .0 


ST. 5 Fab. 


».4T8 


a0*.tf Ffth. 



ResuU of calculation. — Time altitude above tide, 1,704.00 feet 



Wakdwell's on Stillwater of Beaveb Biyeb. November 14, 

1873, 12 M. 

Computed by mean of Synchronous Observations at Oswego, N T^ 

and Burlington, Vt 



SniiLWATEK. 


SEA LEVEL. 


Barometer. 


AtVd Ther. 


Det'd Ther. 


Barom., 83* 


Temp. Air. 


28.184 


82».0 


Sr.OFah. 


80.033 


88«.6Fah. 



Result of calculation. — Time altitude above tide, 1,635.24 feet 



Deviation from mean, 14.99 feet (+)• 
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Baquettb Lake. November 20, 1873. 

(ObservatiouB token on ice of lake.) 

Computed by mean of Synchrotwus Observations at Oswego, If. F., 

atid Burlington, Vt. 



RAQUBTTE LAKH. 


SEA LEVEL. 


ficrometer. 


Att'd Ther. 


Det'd Ther. 


BaiomMflS* 


Det'd Tber. 


87.881" 


sr.o 


S4*.25 VBh. 


».8T»" 


28*.»FaUi. 



Result of calculation, — Time altitude above tide, 1)730.82 feet 



LowEB Sarakao Lake. November 27, 1873. 

(Reduced to the level of the ice of lake.) 

Computed by mean of Synchronous Observations at Oswego, N. T^ 

and Burlington^ Vt. 



8ARANAC LAKE (—708 feet.) 


BBA LEVEL. 


Darometer. 


Att'd Ther. 


Det'd Ther. 


SaroniMSS* 


Det'd Ther. 


27.907 


U».5 


10*.5Ffth.* 


».m 


19*.8SFfth. 



Result of calculation. — Time altitude above tide, 1,478.61 fbet 



* Thtft is equlyaleot to S8*.17 oentigade (below zero). HnMometrloal field work was hero 
concluded. 



APPENDIX O. 

B0n]frDA.BIE8. 

As heretofore explained the names of the great land tracts are the 
titles of vast topographical areas and their boundaries, and are so fre- 
quently referrea to as to require full explanation. 

Premising that anterior to the great patents shown on the map, 
there were along Lake George and Lake Ghamplain, numerous con- 
flicting French and English grants made at the period when the con- 
test for supremacy of those powers upon this continent was at its 
height ; and that the lines of those stul older grants near Lake Gham- 

1)laiii, run in every possible direction ; I will proceed to give an out- 
ine account of the patents shown upon this map in the order of their 
area. 

hacomb's gbeat pubohabb. 

This patent was a grant by the State of New York, made in 1791, to 
Alexander Macomb, a citizen, and was the largest single grant of 
land ever bestowed by the State. The whole patent was afterward 
subdivided into six great tracts, only a portion of which was ever 
actually issued by patent to Macomb. 

The history of the purchase may be briefly outlined; the records 
showing what were the actual boundaries of the purchase. 

In the minutes of the Gommissioners of the Land OiBSce for the 
State of New York, of 22d January, 1791, appears : 

'< The application of Alexander Macomb, for the purchase of the 
following tracts of land was read, and is in the words following, viz. : 

Acres 3,635,200; £121,173 6s. 8d. 

" To the Commissioners of the Land Office of the State of New York: 

" Gentlemen. — I take the liberty of requesting to withdraw my ap- 
plication to your honorable board of April last, and to substitute the 
following proposal for the purchase of the waste and unappropriated 
lands, comprised within the bounds herein mentioned, and all the 
islands belonging to this State in front of said lands, viz. : Bes^nning 
at the north-west corner of the township called Hague, on the river 
St. Lawi*ence, and thence extending southerly along the westerly 
bounds of said township, and the township called Gambray, to the 
most southerly corner or the latter, thence extending easterly, north- 
ei'ly and southerly alon^ the linos of said township oi Gambray, and of 
the townships of De Kalb, Ganton and Potsdam, and Stockholm, to the 
easternmost comer of the latter, thence north-wcsterlv along the line of 
the said township of Stockholm, and the township of Louisville, to the 
river St. Lsiwrence, thenco along the shore thereof to the line, run for the 
north line of this State, in the 45th degree of north latitude, thence 
east along the same to the west bounds of the tract formerly set apart 
as bounty lands for the troops of this State, serving in the army of the 
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United States, thence sontherly along the same to the north bonnda 
of the tract known by the name of Totten and Grossficld's 
purchase, thence westerly along the north bounds of the tract last 
nicntioned to the westermost corner thereof ; thence southerly along 
the south-westerly bounds thereof to the most westerly corner of 
township number ilve in said tract, thence westerly on a direct line to 
the nortn-westermost corner of the tracts granted to Oothoudt, thence 
westerly on a direct line to the mouth of Salmon River where it 
empties itself into Lake Ontario, thence north-easterly alon^ the shore 
of 8d.id lake, and the river St. Lawrence to the place of beginning, in- 
cluding all the islands belonging to this State, fronting the said tract 
in Lake Ontario and the river St. Lawrence, five per cent to be de- 
ducted for his;hways and all lakes whose area exceeds one thousand 
acres, to be also deducted, from which after the above deductions, I 
will ^ive eight pence per acre, to be paid in the following manner, 
to-wit : One-sixth part of the purchase-money at the end of one year 
from the day on which this proposal shall bie accepted, and the resi- 
due in five equal installments on the same day, in the five ncxtsuo- 
ceeding years. The first payment to be secui-ed by bond, to the sat- 
isfaction of your honorable lK>ard, and if paid on the time limited and 
new bonds to the satisfaction of the boara executed for another sixth 
of the purchase-money, then I shall be entitled to a patent for one- 
sixth part of said tract^ to be set off in a square in one of the corners 
thereof, and the same rule to be observed as to the payments and 
securities and grants or patents, until the contract shall be fully com- 
pleted. But if at any time I shall think fit to anticipate the pay- 
ments, in whole or in part, in that case I am to have a deduction on 
the sum so paid, of an interest at the rate of six per cent per annumj 
for the time I shall have paid any such sum before the time herein- 
before stipulated. I have the honor to be gentlemen, with great 
respect your most obedient servant,'^ 

**ALEXANDEB MACOMB." 
[Interest rate 6 per cent.'] 

{A true copy.) 

In the month of May succeeding, Macomb seems to hare found it 
necessary to still further amend his application and ])roposal by the 
following agreement, which was accepted by the commissioners of the 
land ofiice and concluded the purchase. It reads : 

« Nbw York, May 2, 179L 

''I do hereby consent and agree that the islands called Carleton's or 
Buck's islands, in the entrance of Lake Ontario, and the Au Long 
Saut, in the river St Lawrence, and a tract equal to six miles square, 
in the vicinity of the village of St fiegis, be excepted out of the above 
contract, and to remain the property of the State. Provided always, 
that if the said tract shall not be hereafter applied for the use of the 
Indians of the said village, that then the same shall be considered as 
included in this contract, and that I shall be entitled to a grant for 
the same, on my performance of the stipulations aforesaid. 

"ALEXANDEB MACOMB.*' 

{Accepted.) 
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Thus Macomb secured from this State three million six hundred and 
tliirty-iive thousand and two hundred acres of land at the remarkable 

J rice of eight pence an acre. Extending through more than one and a 
alf degrees of latitude, and two degrees of longitude, this immense tract 
contains lands of the most varied character ; and while the farms, in 
the great settled regions, within its limits are now valued by the hun- 
dred dollars per acre, it is remarkable that of the vast section still 
remaining a wilderness, there are tracts which would still be consid- 
ered dear at eight pence an acre. 
The following was the original estimate of the 

Contents of MacomVs Purchase. Acres. 

(Great Tract) No. 1 821 , 819 

2 553,020 

3 458,228 

4 450,950 

6 ) Wm. Inman's 1st Tract 2e,250 

C J Wm. Inman's 2d Tract 74,400 

Thos. Boylston's Tract 817 , 155 

Peter Chassanis* Tract 220 , 500 

James Watson's Tract 61,433 

John Julius Angerstein 210,000 

Total 3,693,755 

Deduct six miles square to be laid out at 8t Begis for 
the Indians 23,040 

3,670,715 



Associated with Macomb in this purchase, were Daniel McCormick 
and William Constable; the patents for Great Tracts 1, 2 and 3, were 
issued to McCormick, and tne remainder to Macomb. Both of the 
latter at length failed, and William Constable, the remaining owner, 
and as agen^ conducted the subsequent disposal of the property, ana 
Arom him the remaining portion ox the great purchase intact, passed 
by inheritance to the Pierreponts. The Chassanis' tract was purchased 
for wealthy and noble French emi^rees, exiled by the great revolution. 
Most of those who settled here bemg unaccustomed to the hardships 
of such a life were discouraged, a large amount of cash invested was 
sunk, and the entei'prise proved a failure. The first agent, Rudolf 
Til Her, was superseded in 1800 by Gouvemeur Morris, who appointed 
a sub-agent, Richard Coxe. 

Gkeat Tract No. 1 ( in Franklin Co. ) was primitively subdivided 
into twenty-seven townships, now politically represented by eleven 
towns in Franklin county, viz. : Constable, Westville, Bangor, 
Malone, Duane, Brighton, Harveststown, Brandon, Dickenson and 
parts of Bombay and Fort Covington. [T7ie tweyity-seven original 
townships of Great Tract No, 1, were called: 1, Macomb; 2, Comia' 
chus; dy Nonstable; 4t,Moria; 6 ^ Bangor ; % Malone ; 7, AnnaS' 
toton; S, St. Patrick; 9, ShelaJi ; 10, Williamsville ; 11, Westerly; 
12, Eiverettaville ; 13, Dayton ; 14, Ennis ; 15, Fotoler ; 16, John^s 
Manor ; 17, Oilchrist ; 18, Brighton; 19, Chettenham; 20, Margate; 

[Sen. Doa No. 98.] 82 
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21, Harrietstown ; 22, Lough-neagh; 23, KiOarney ; 24^ Barrymare; 
26, ML Morris, 26, Cave Hill, ana 27, Tipperary. J 

Great Tract No. 2 ( in St. Lawrence county ) was first subdivided 
into eighteen townships, which are now represented by fire towns, viz.: 
Brasher, Lawrence, Hopkinton, Parishville and Golton. [77^ eighteen 
original townships of (treat Tract No, 2, were called: 1, oherwood; 2, 
Oakliam; 3, Atherton; 4, Haretaood; 6, Janes town; 6, Pierce field; 
7, Graushue; 8, Hollywood; 9^ Kildare; 10, Matildaville ; 11, IFici; 
12, Riversdale; .13, Cookham; 14, CatJiarinesville; 16, Islington ; 
16, Chesterfield; 17, Orange.; 18, Orwmaci.] 

Great Tract No. 3 ( tn jS^/. Lawrence county ) was first subdivided 
into fifteen townships, which have been supplanted in the county 
divisions of St Jjawrence county by eight towns, viz. : Hammona, 
Sossie, Fowler, Hermon, Edwards, Pitcairn, Russell, Fine and Pierre- 
ponL [27ie original fifteen townships were as follows: 1, Hamniofid; 
2, Sommerville ; 3, De Witt ; 4, Fitz William ; 6, Ballybeen ; 6, Clare; 
7, Kilkenny ; 8, Edwards; 9, SaraJisburgh ; 10, Clifton; 11, Pontes 
ferry ; 12, Scriba; 13, CJutumoni; 14, JBloomfield; 16, Bmelyville.] 

Great Tract No. 4 {partly in Herkimer, Lewis and Jefferson coun^ 
ties) was purchased by the *' Antwerp Conipanj" of Holland, for 
whom it was first managed by Gouvemeur Morns, and subsequently 
by one of the principal owners, James D. Le Ra^ de Ghaumont, by 
whom the western portion, on or near Lake Ontario, in Jefferson county 
principally — laid out in small sections — was successfully disposed o£ 
At the east end of this tract, a triangular piece existed, in what is now 
the most northerly portion of Herkimer county. In Lewis county it 
is represented by the whole of the present town of Diana, which con- 
tains Lake Buonaparte ; once the hunting camp of Joseph, the brother 
of Napoleon. In Jefferson countv the tract reserved by the treaty of 
1788, by the Oneida Indians for teeter Penet, and known as '' Penet's 
Square," was excepted of course from Macomb's subsequent purchase, 
and consequently from this Great Tract, ( No. 4.) 

The towns in the northern portion of Jefferson county, covering the 
territory included in this tract, were the whole of Antwerp, Philadel- 
phia, Teresa, Alexandria, Orleans, Clayton, Cape Vincent and Lyme; 
with those portions of Brownsville, ramelia, Leray and Wilna, lying 
north of a line starting in Herkimer county at the north-western cor- 
ner of Totten and Crossfield*s purchase, running thence directly west 
formins^ the southern boundary of Diana, in Lewis county, and entering 
Wilna (J. CO.), passing south of the village ; cutting across the present 
town of Champion south of Great Bend ; and thence through Leray, 
Pamelia (near Military corners) through Brownsville to the shore of 
Griffin Bay — of Lake Ontario, near the bend of the road on the 
south shore of the bay — being the dividing line between this tract and 

Great Tract No. '6. This was partly in Herkimer, Lewis, Jefferson 
and Oswego counties. It consisted of the northern portion of the tract 
afterward purchased by John Julius Angerstein, which was subse- 
quently sold (eight towns) to John Brown,* of Rhode Island, who 
endeavored unsuccessfully to clear a piece of his wilderness and make 
settlements. (His agent, Charles F. Herreshoff, committed suicide — 
here in the wilderness, 1819 — in despair at the failure of the enter- 

* Not the BlaT» Ub«ntor whoM gnTe ii near the etstem muglii of this wUdemeM. 
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prise, and at the absence of iron ore, which had been claimed to 
exist here.) It thus came to be known as "John Brown's tract," 
a title often improperly extended by some hunters to the whole 
wilderness. Westward and north of Angerstein's tract (which lies 
entirely in Herkimer Co.) was the subdivision sold to James Wat« 
son (partly in Lewis and partly in Herkimer Co.), about three- 
quarters of which were within this great tract; (No. 5;) the re- 
mainder being south of the line and in Great Tract No. 6. Next 
westward was the subdivision sold to Pierre Chassanis & Co. of France 
in 1792, almost the whole of which lay withim Great Tract No. 5, and 
the present county of Lewis. The remainder (of G. T. No. 5) after- 
wara formed the northern half of Boylston's tract, obtaining its name 
from Thomas Boylston of Massachusetts, who owned it for a short 
time, though the patent was issued to Samuel Ward. Of the whole of 
the eleven townships of the north-western section or first division of 
the Boylston tract, 1, Hounsfield ; 2, Watertown ; 3, Rutland ; 4, 
Champion ; (excepting the Great Bend ;) 6, Henderson ; 7, Adams ; 8, 
Rodman; represent the portion in Jefferson county ; while the rest of 
the eleven: 5, Denmark; 9, Pinkney; 10, Harrisburgh ; 11, Lowyill^ 
are in Lewis county. TJie townships in the secoid division of BoylsS' 
ton's tract are cut obliquely by the south line of the Great Tract No. 
5. In Jefferson county the whole of Ellisburgh, Lorrain and Worth ; 
in Oswego county the north portions of the towns of ]iichland, Sandy 
Creek, Boylston and Redfield ; and in Lewis county, the north portions 
of Montague and Martinsburgh (the old 3, Shakespeare; 4, Cornelia; 
5, Porcia) complete the list of towns in Great Tract No. 5. The 
boundary between this and the next and last Great Tract of Macomb's 
Great Purchase, is a line extending from a point on Totten and Cross- 
field's west line, about two miles south of '^ No. 4 " (at Beaver Lake) 
Lewis county, to Lake Ontario near Selkirk, Richland, Oswego county. 
Great Tract No. 6 extended over Oswego, Lewis and Herkimer 
counties. In Oswego county the whole town of Oi*well, the southerly 

g)rtion of Sandy Creek, Boylston and Redfield, the north portions of 
ichland and part of Albion were witliin the Boylston tract In Lewis 
county Osceola, Highmarket, Turin and West Turin, with the south 
portions of Montague and Martinsburgh, completed the Boylston 
tract The Inman tract, which is wholly in Lewis county, was divided 
into the present '' Inman's Triangle'' (town of Leyden and east cor- 
ner of Lewis, in said county) and into the " Brantingham tract," 
wherein is the well-known Jake of that name, the present town of 
Greie; representing it The portion of the town of Watson south of 
the division line of Great Tracts 5 and 6 and the similar portion of the 
Angerstein or John Brown tract, (town of Wilmurt Herkimer county, 
with part of Long Lake, Hamilton county,) seem to have been part of 
the Brown tract and complete the great Macomb purchase. 

ToiTBK & Crossfibld'b Purodabb. 

The origin of this great tract, its boundaries and area as originally 
laid out, will be better understood by an examination of the records. 
From the minutes of the council of the colonial government of 7th 
June, 1771, ia extracted the following : 
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"At a council held at Fort George, in the city of New York, on 
Friday, the 7th day of June, 1771 — 

" Present : 

" His Excellency the Bight Hon. John, Earl of Dunmore, Captain- 
General, &c., 

« Mr. Watts, Mr. Cmger, 

Mr. Apthorp, Mr. Wallace, 

Mr. Smith, Mr. White, 

''The annexed petition was read: 

'^ To his Excellency, the Right Honorable John^ Earl of Dicnmorey 
Captain-General and Oovernor-in-chief in and over the Provifwe of 
New York, and tJie territories depending tliereon in America, Clutn^ 
cellor^ and tJie Admiral of the same, in council : 

'' The hnmble petition of Joseph Totten and Stephen Crossfield, in 
behalf of themselves and their associates, humbly sheweth : 

''That your petitioners have discovered that there is a certain tract 
of land lying and being in the county of Albany, on the west side of 
the most northerly branch of Hudson's river, beginning at the north- 
east corner of a tract of forty-six thousand acres of land petitioned 
for by Thomas Palmer and his associates; thence running south 60^ 
west, to the north-west comer of a tract of land petitioned for bv John 
Bergen and his associates; thence running north 30^ west, till ft shall 
in tei*8ect a line coming west from ten miles north of Grown Point; 
thence east to Hudson river ; thence down the said river to the north 
bounds of a tract of land, petitioned for bv Edward Jessup and Ebene- 
zer Jessup and their associates, of forty thousand acres; thence west- 
erly and southerly round the said tract of land until it shall come to 
the north-east bounds of said tract of land petitioned for by the said 
Thomas Palmer and his associates, being the place of beginning. 

'' That the said tract of land hath not been purchased of the Indian 
proprietors thereof, but that the Indian right thereto still remains 
vested in them. 

"That your petitioners and their associates are willing and desirous 
at their own expense, of vesting the Indian right and title to the 
lands before described in his Majesty, in hopes of beiu^ able to 
obtain his Majesty's letters patent for such parts of the saia tract of 
land as shall be found fit for cultivation. 

" Your petitioners therefore in behalf of themselves and their asso- 
ciates, most humbly pray your Excellency's lysence, enabling them to 
purchase in his Majesty's name of the Indian proprietors thereof, the 
tract of land before described, in order that your petitiouei's and their 
associates may be enabled to apply for and obtain his Majesty's letters 
patent for tlie same, or such parts thereof as upon an accurate survey 
may be found fit for cultivation, and your petitioners as in dutj 
bound shall ever pray, etc. 

" New York, April 10, 1771.** 

JOSEPH TOTTEN, 
STEPHEN CROSSFIELD. 
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*' In lehalf of themselves and their associates.*' 

This petition was referred to a committee of the Council, reported 
favorably and the permission to purchase of the Indians given. 

The purchase was made in 1772 in accordance with law at Johnson 
Hall in the presence of Oov. Tryon, John Butler acting as interpreter. 
The pui*chase-money, paid to the Indians in the presence of the Gov- 
ernor, amounted to the sum of eleven hundred and thirty-five pounds, 
(£1,135) lawful money of New York (together with five shillings, etc., 
by Gov. Tryon on behalf of his most sacred Majesty, George the 
Third, etc.), being an absolute deed of all their interest in the tract as 
bounded and described in the petition of Totten and Grossfield ; an 
estimated area of 800,000 acres. It is signed bv 

Mkndrioks, + Hark. 
Abrahs, + Mark. 

AeWIRJEGHSSKy 

Jo Hans Cbiil 

It is to be remarked that the oommenoement of the deed gives the 
names as Hendrick alicu Tayahansaniy Lawrence alias Aggurasies^ 
Hans alias Ganadajaure, and nans Krine alias Onagoadhoge, ** native 
Indians of the Mohock Castle." 

The speculators who secured this Indian deed subsequently made 
application through Governor Tryon, to the Grown for a patent for 
the same. It had by this time l>ecome apparent, however, that the 
pretended desire to effect settlements upon these lands, thereby secur- 
ing extraordinary privileges, was not the real object of those desiring the 
patent ; and that the names of Totten and Grossneld, simpl v ship-carpen- 
ters of New York, merely served as the screen to certain famous specu- 
lators or " land jobbers" as they were then called, and the Grown omcials 
ai)pear to have suspected that this was a scheme to obtain possession 
without duo consideration of the valuable timber, (majestic groves of 
noble white pines which at that period in all the abundance of the 
primeval forest crowded the banks of the Upper Hudson,) and seem 
to have desired that the title should be vested in more responsible per- 
sons. This was just previous to the revolution, and by the Earl of 
Dartmouth (letter of 2l8t April, 1775, to Governor Tryon) they are 
informed: ''I shall submit to his majesty my humble opinion that 
"whenever the persons really, and bona fide interested and concerned 
"in those purchases shall make humble application to his majesty for 
"such grants, accompanied with a disavowal of all association to 
"obstruct the importation or exportation of goods to and from Great 
"Britain it maybe advisable for his majesty to comply with their 
"request, and to confirm to them the possession of the said lands by 
"letters patent under the great seal of Great Britain, and not other- 
" wise : " being a demand for a declaration of their loyalty. The imme- 
diate occasion for this demand may perhaps be explained by the fact 
that snbscciuentlv Joseph Totten appears as 26th on a list of the gcJi- 
era! committee of the city and county of New York, chosen May 1st, 
1775. 

Previous to June, 1774, there had been, according to Governor 
Tryon, but two grants in the colony of New York made directly by 
the crown of Great Britain, such grants or patents having been previ- 
ously made under the hand and s^ of the governor of the colony. 
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Joseph Totten, Stephon Crossfield, and their associates haying 
— as noticed — obtained permission, purchased at Johnson Hall oi 
the before mentioned Mohawk Indians their title to this tract, esti- 
mated to contain 800,000 acres. In 1772 the first survey of the 
region with compass was commenced ; just one hundred years before 
the State made the tirst appropriation in aid of the present Adiron- 
dack survey. Of the whole purchase only forty townships wera 
originally surveyed, the i*emaining ten — the whole number at pres- 
ent being fifty — were afterward located. The survey simply con- 
sisted in running a chained line by compass on the outer lines of 
these townships and marking line and corner trees. 

I cannot but consider uncertain and dubious the claim made by 
some that the northern limit of the territory of the Mohawk Indians, 
or a line from Rejioghne to the mouth of the Oswegatchie river, was 
intended to be the north boundary of Totten and Crossfield's Purchase. 
Such a line certainly never served as the boundary, and the absurdity 
of the idea will be better appreciated by those acquainted with the 
region when it is shown that — allowing Split Sock to have been the 
ancient Rejioghne of the Indians — such a line would have passed 
north of Whiteface mountain in Essex county, and north of Canton in 
St Lawrence county; which is preposterous. On the contrary, if wo 
accept the testimony of Sir William Johnson this line of northern 
limit of the Mohawk territory extended from a point on the Mohawk 
river sixty miles west of Scnenectady, '^ from thence eastward and 
north to Kejxoghne in Lake Ghamplain," which is quite another oourso^ 
yet one equally at variance with the north boundaiy of the Totten and 
Crossfield Purchase. 

From the original field-book of the survey, I extraot the following:* 

''This Book contains the Map and field Books of the townships 
''and lands purchased for the Grown of the Native Indians and Sur- 
"veyed for the proprietors in the year of our Lord 1772. By / 

"EBEN JESSUP.'* 

"N. B. The rivers are not traversed but are found in the places 
"where they cross the outlines of the townships, and have their 
" coui*8es in general nearly as .they are laid down in the map. 

" In order to avoid dispute hereafter that may arise either by the 
"artfuU ways of designing men that would alter the Banks of the 
" lands as they are surveyed to other places, indevoring to put the 
" whole in confusion by some means, to serve themselves, or by surveys 
"not being carcfull to do their work perfect in every respect, and by 
"that means some advantage may be had in law against the proprie* 
" tors which is Seldom neglected where there is an opportunity in 
"these times, and not expecting them to be any better hereafter—-^ 
"I thought best to fix the place of beginning of the survey at a 
"natural boundary that could not be altered that the land surveyed 
" that are recorded in this book may remain indisputable while Bivers 
" run.'' 

'* I therefore began on the east bank of the Hudson River on a tract 
" of land about four (4) thousand acres granted to myself and other% 

^ A oompleU oopf of ihli Aeid book Is now In my p on anion. 
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^now called Jessnp's lower patent, a point to the month of the west 
^'bank of Hudson river called by some Sackenda^a Branch, and from 
** thence runs north fourteen degrees west, three hundred and eiffhty- 
"four chains and & forty links. Thence north Eight Degrees tin'rty 
** minutes, west one hundred and eighty-four chains* Thence north 
"ThirtjT-two degrees East, Three Hundred and Twenty-eight chains 
**and eighty links. Thence north Thirty Degrees west across the 
<^ north branch of the Hudson Rirer and on the west bank of the Said 
« River marked a Beech Tree with the letters — E. E. W. E. P. and 
"here built a log house to Receive the Provisions Brought up in 
. '* Battoes and called it the Landing house. From this said Beech tree 
''which is the south west corner of a tract of land Purchased of the 
^ native Indians For the Benefit of Edward and Ebenezer Jessup and 
** their associates, is a line sun north Thirty Degrees west along the 
** west side of the said tract of land to the north west comer thereof, 
''which is Ten miles on this line from the river with mile trees marked 
''on the line, as in the field book of Mr. Joseph Crane. This course 
''and line of mile trees I continued through to the north side of the 
" lands Purchased for the benefit of Joseph Totten and Stephen Gross- 
"field and their associates, and is called the line of mile trees, being 
"marked from * I to * LV in numeral letters, but most of them are 
"numbered on the map in figures — the Surveyors put the Letters E F 
"on most of the trees and many of them the date 1772. 

"EBEN JESSUP.'' 

In I773y "Totten and Crossfield and their associates," now known 
(perhaps still privately) among themselves as the proprietors — 
some thirty in number — assembled at the house of Robert Hall, in 
Kew York, January 14, and after the transaction of business, the 
voting on an assessment of £4 per thousand acres for the building of 
a rofS, etc., proceeded to ballot for twenty-four of the townships. 
Singular to relate Stephen Crossfield still kept ahead, drawing town- 
ship No. 1. Robert Hall drew No. 20, (Markham,) and Ebenezer 
Jessup No. 17 (Ebentown). The other numbers drawn were 2, 7, 8, 
9, 10, 11, 12, 15, 16, 18, 19, 21, 22, 25, 26, 30, 32, 33, 35 and 40. 

Ebenezer Jessup, in addition to his torwnship, received, in compensa- 
tion for the labor of making boundary lines of a portion, payment at 
the rate of £5 per thousand acres. If this rate of payment extended 
to the whole purchase he would have received, allowing an area of 
800,000 acres, $20,000 ; or by the present area which is claimed for it, 
(1,150,000 acres,) $28,750. Large as this sum must have been at that 
period (A. D. 1772) it would not probably have more than suflQced to 
run the boundaries throughout by blazed trees ; and it must always be 
regarded as unfortunate that permanent survey marks were not placed. 

After the revolution much of this purchase reverted to the State, 
and was regranted or sold to individuals or companies ; a large por- 
tion of it being now owned by the Adirondack Estate and Railroad 
CompanVy which has come into the possession of the 500,000 acres 
granted by the State to the Saratoga and Sackett's Harbor R. R. at 5 
cents an acre. It is now divided into fifty townships (numbered from 
1 to 50) known, generally, numerically. It was intended that each 
township should contain thirty-six square miles, but though possessing 
some degree of uniformity, and having their easterly ana westerly 
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lines nearly parallel, they differ in area, and at times in form — sub- 
sidiary triangles bein^ a^rward numbered — such as the 50th town- 
ship. The old boundaries at the north-eastern corner, also, was the 
Schroon or ^' East branch of the Hudson Biver," whereas the present 
east line of townships 48 and 49 are lines to the west of that stream, 
and run parallel with the other north-easterly boundaries. This being 
the present acceptation, I have so placed it upon the map sketch. 
The Totten and Grossfield purchase was never divided into ^'^reat 
tracts;" the townships, as numbered, bein^ the only divisions. 
The purchase extends over the counties of Herkimer, Hamilton, War- 
ren and Essex. The townships running obli(]^uely to the county and , 
town linos, and bein^ numbered irregularly, it would be almost im- * 
possible to give in wricinj? alone the location of the several townships, 
and the reader is there^re referred to the forthcoming map of tne 
whole wilderness, on which these townships will be delineated in the 
different towns and counties. 

Of the toians included in the Totten and Grossfield purchase in 
Herkimer county, about eighty square miles are in the town of Wilmurt; 
In Hamilton county^ the whole of the towns of Long Lake and Oil- 
man and nearly the whole of Well^ with the north portion of Lake 
Pleasant, Arrietta and Morehouseville ; in Warren County y the whole 
of the present towns of Johnsburg, and the greater portion of Thur- 
man and Chester, with the north-western portion of Stony Greek. 
The south-eaatem boundary here commencing at a corner on the east 
bank of Schroon River, above the junction with Brant Lake stream, 
and running thence south-westerly north of Friend's Lake to the cor- 
ner of Palmer's purchase. 

In Essex County it extends over the whole of Newoomb, with por- 
tions of Minerva, Schroon, North Hudson and Eeene. 

There can be hardly a better proof than this of the great value of 
the permanent mountain land marks, whose position and bearings it 
has been my labor to locate. 

Oreat or Old Military Tract. The large red colored area, at 
the right of the map, extends over portions of Franklin, Glinton and 
Essex counties. It contains twelve townships, having an estimated 
area of six hundred and forty thousand acres, and was reserved by the 
State of New York **for the soldiers of the line of this State, serving 
in the armies of the United States*' in the Revolutionary War. It 
was not, however, conveyed. All original grants hercin were therefore 
made by the Gommissioners of the Land Office of this State. 

In Franklin County it includes the towns of Franklin, Bellmont^ 
Burke and Chutcaugay. 

In Clinton County the towns of Glinton and EUenburgh, with the 
western portion of Danuemora, Saranac and Black Brook. 

In Essex County Wm^ towns of St. Armand, North Elba, Wilmington, 
with portions of Kecne (nortli of the Totten and Grossfield line) and 
portions of Elizabeth town and Jay. 

Moose River Tract is wholly in Herkimer and Hamilton coun- 
ties, and is divided into ten townships. It contains a portion of the 
Stivtc canal lands, the Woodhull and Bisby lake reservoirs, etc. In 
Hamilton county it extends across the towns of Morehouse and Arrietta, 
and into Lake Pleasant. In Herkimer county it is wholly in the 
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town of Wilmurt It contains 140,000 acrefl, and is shown on the 
map by the red area with one dot upon it 

KEPUGEE Tract. This was a conditional grant of 231,540 acres, 
made by the State Ledslature, May 11, 1782, to the Canadian and 
Nova Scotian refugees who had supported the cause of the United States 
during the Revolution, and were now fugitives- It was subdivided 
into lots, which were balloted for by 262 of the refugees. Fifteen lots, 
of 333^ acres each, were reserved and distributed by ballot to the 
oflScers and private soldiers among the fugitives. Much of the land, 
however, was not occupied within the time specified by the legislative 
act, and became again the property of the State. It is shown on the 
map by the green area in Clinton county. 

Palmer's Purchase. This lies partljr in four counties. It waa 
originally granted to Thomas Palmer, and is supposed to contain about 
135,000 acres. The only interest attaching to it in this question of 
boundaries is the fact that its north-western line was adopted as the 
south-eastern line of a portion of the ereat Totten and Crossfield 
purchase. It has been subdivided into four great lots, *^ the State," 
"middle,'* "rear" and "river" lots. It is shown on the map by the 
^en area east of Luzerne, marked one. Joshua Wella was its agent 
in 1798. Surveyed July 19, 1788, by L. Vrooman. 

Oxbow Tract lies entirely in Hamilton county. It is one of the 
comparatively modern tracts, and has been subdivided into 304 lots, 
and contains about 70^000 acre& It is shown by the green ai*ea 
marked two. 

Benson Tract ob Township. The boundaries of this tract were 
marked in 1795. It was named after Egbert Benson ; is divided into 
373 lots, and is supposed to contain about 61,920 acres. It is whollv 
in Hamilton county, and is shown upon the map as a red area, with 
two spots upon it. 

WooDHULL Tract. This is a tract of between 39,000 and 40,000 
acres, lying across the division line of Oneida and Herkimer counties, 
as shown on the map. 

These are the onlv tracts which, in connection with the central and 
wilder portions of the region, call for particular notice, though there 
is not one of the remaining sections shown on the map where deer and 
bear are not annually hunted, which is a sufficient index to their 
character. 

The Roaring Brook Tract, shown by the dark brown line cutting 
into the south-east comer of the old military tract, is a more modern 
subdivision of lots. The tract on the west side of Schroon lake, often 
known as the Road Patent, has been called the Benthtsen Tract, 
after the principal lot, and in order to distinguish it from the West- 
of-road patent near it 

The area of, and the salient facts in regard to the other tracts shown 
upon the map, will be obtained by an inspection of the tables attached 

hereto. 

* 
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Tracts disposed of in small parcels by the Commissioners of the 

Land Office. 



Nftme of Tract. 


County. 


Notes. 


Bnlwagga Bay tract... 
Sssex tract 


Essex 


4 lots ) granted by Com- 
248 lots >■ missioners of the 


£ssex 


Ha&fiie ti*act 


Warren and Ess. 

Kssex and Clin.. 
Warren 


62 lots j Land Office. 


Iron ore tract 

Jav tract 


234 lots " '* 
160 lots ** " 


Lake George tract. . . . 
Lewis tract (south). . . 
Luzerne tract. 


93 lots ** " 


Essex 


33 lots ** " 


Warren 


173 lots " " 


North-west Bay tract. 

Perou Bay tract 

Bearing Brook tract. . 
St. Lawrence, ten ) 
( towns, J 
Schroon tract 


Essex 


133 lots " " 


Essex 


130 lots " " 


Essex.. 


86 lots " " 


St Lawrence.. • 
Essex 


Each 10 miles square,* sold 
at auction, 1^ mile lots. 
Ill lots. 


Split Rock tract 

Trembleau tract 


Essex.. 


33 lots. 


Essex 


17 lots. 


Tongue Mt tract .... 
Warrensburgh tract . . 
Whiteface lit tract.. 


Warren 


52 lots. 


Warren 


22 lots. 


Essex and Olin . . 


Principally N. W. of Wil- 
mington Notch. 



* Intended to be, but actually of different areas. 



APPENDIX R* 



iThe following extracts from the report for 1872, are annexed for refer- 
ence, in order that thenaiTative of field work may be full and complete 

in this report 

****** 

Since the completion of the primary geological survey of New 
York there has not been even an attempt at an exploration of the 
whole of the vast forest now known as the Adirondack Wilderness. 

For almost all the exact knowledge that we possess of the topogra- 
phy and physical character of the region, we are indebted to Prof. 
Emmons and those who so abl^ assisted him. Through them we first 
learned that Whiteface Mountain, before time placed at about two and 
a half thousand feet above the sea^ and, consequently, supposed to be 
far inferior in altitude to the Catskills, reallv overtopped, by more than 
a thousand feet, those more famous and familiar mountains, while, 
southward, towering amidst the clouds, arose a sea of summits grander 
and still more magnificent 

There, guarded by the mountain x>eaks and ridges, arose Mt Marcy, 
which, by barometer, they found to be 6,467 feet above the sea; and 
there, hidden, lay Lakes Golden and Avalanche, long thought to be 
the highest bodies of water eastward of the Rocky Mountains. 

This was almost the first scientific exploration of the mountains ; 
for though the Indian and white hunters had loug traversed the 
region, and had, even for the unvisited snmmits, names which many 
of them still retain^lespite subsequent re-naming — the only record- 
ed measurements of the mountains, on which is placed reliance, are 
those of Profs. Sedfield, Emmons and Benedict, during the progress 
of the geological survey. These altitudes were all taken with mountain 
barometer, the last reported measurements being made in 1839, and 
recorded in the report. Assembly Document No. 60, for the year 1840. 

The heights measured at that time were few ; two mountain summits 
only — Mt Marcy and Owl's Head — being recorded in the valuable 
report of Prof. Benedict A few other summits were measured by 
other observers with the inferior instruments of the day, and to many 
unvisited mountains, lyin^ in the depths of the wilderness, an esti- 
mated altitude was given by gues^ more as a means of comparison 
than as an exact statement of their altitude. 

Beyond this hypsometrical work and the taking of a few magnetic bear- 
ings of important points, no addition was made to our knowledge of 
the topography ; nor was such a result to be expected, the labors of 
geology requiring undivided attention. 

Since that period maps of the wilderness region have appeared, gen- 
erally compiled from the notes of tourists and the statements of hunt- 
ers or guides; in which the publisher has often so mistaken hisin- 

* AltltudM as oorreoted in braoketa C ]. 
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formant as to place some mountains in the wrong towns or oonnties, 
or (as in one instance), to make space for three large and magnificent 
lakes, where, in reality, bat two exist; while a thousand of the most 
prominent features oi the wilderness, cloud-clapped mountains, broad- 
stretching ponds and rushing streams, are totallj omitted. 

Previously to the granting oi the appropriation for which this report 
is rendered, by continued exploration of my own in this wilderness, a 
mass of topographical material had been gathered. The general posi- 
tions, names and shapes of most of the un-mapped or wrongly mapped 
mountains, lakes and rivers, had been ascertained, and the general 
character of oven the hitherto unvisited portions of the country noted. 

It was designed to found upon these observations a map of the wild- 
erness more correct in its topography than any previously published, 
and, consequently, more useful ; a contribution to the geography 
of a portion of the State which, as has been shown, is mathematically 
almost unknown. 

In the endeavor to properly locate on paper, this mass of material, 
the gravest errors were detected, even m maps founded upon actual 
surveys; and the points which I had selected as topographical centers 
were found to be themselves undetermined. For instance, the posi- 
tion of Mt Marcy, the summit and center of the Adirondack range, 
and the highest mountain in the State, was found to have never been 
established; the place of that ^at mountain landmark upon the 
maps being miles distant from its real location. Compass bearings 
had been found generally worthless, owing to the magnetic disturb- 
ance, peculiar to this region, and to the local attraction probably at- 
tributable to the great masses of magnetic iron ore, so abundant 
among the mountains. 

In this condition of affairs the only resource was a triangulation of 
these semi-alpine mountain summits, connected with some known 
base. The vastness of such an undertaking, necessitating the re-tra- 
versing of so great an extent of wilderness, the ascending of numerous 
mountains, several of which have a perpendicular height of 5,000 feet, 
the labors and fatigues, the danger of exploration in the great ocean 
of woods, of accident and of hunger, can only be appreciated by the 
surveyor, who has passed through such an ordeal. 

There remained, therefore, but one resource ; a survey with theo- 
dolite or transit, entirely independent of the magnetic compass ; the 
object in view being, as heretofore stated, the discovery, by trigono- 
metrical measurement, of the relative angular position of the mountain 
summits, and other important landmarks, for use in the preparation 
of a map of the wilderness. 

In addition, it was deemed advisable to or^nize a department of 
hypsometry, in order that, with the improved mountain barometers, 
the value of the old measurements could be ascertained, and the alti- 
tude of numerous unmeasured mountains discovered. The present 
survey, being necessarily rapid, would not admit of altitude determi- 
nations by trigonometry. 

For the use of the very superior theodolite made by Trou^hton & 
Simms of London, and employed in effecting the primary triangula- 
tion, I am under obligation to the trustees of the Albany Academy. 

The sextant was an instrument of my own, and was useful in the 
measurement of horizontal angles. It was also occasionally used with 
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artificial horizon in the approximate determinatioii of latitude ; but 
both the latitude and lon^tude of stations will be best determined by 
the results of the trianguTation. 

The mercurial mountain barometer, used at the upper stations on 
the mountain summits, in effecting their measurement during this 
season, was new, and of James Green's best construction; scale 
adjusted for capillarity, and vernier reading to one-thousandth of an 
inch. 

The barometer employed at the near lower station for con*ections 
was the same which I used in the first measurement of Mount Seward. 

The detached thermometers, large and very sensitive instruments, 
were made by James Green. Each was carried in its case, carefully 
packed with cotton. 

The large, compensated aneroid barometer was also my own. An 
azimuth or prismatic compass, telescopic spirit-level, with other 
numerous smaller instruments completed the mathematical equip- 
ments. 

At some stations, where signals were required to indicate with 
precision the position of important points, red, white and black fiags 
were employed. At others, more distant, cones of bright tin were 
used, so placed as to be given a slight vibratory motion by the wind. 
These, when the sun shines brightly, may be distinguished at a dis- 
tance of several miles, sparkling like minute stars. Some of the 
mountain summits, however, whose relative position it was desirable to 
locate, were distant from the designed point of observation from fifty 
to sixty miles, and were, consequently, difficult to distinguish. It was 
therefore determined to attempt their location by the night observa- 
tion of lights simultaneously kindled upon their summits. The oxy- 
hydrogen or calcium light, at first suggested, was rejected as entailing 
more expense than was warranted, and as impracticable. It was 
thought advisable to attempt the same result with beacon fires, and, in 
addition, ribbon or wire of the metal magnesium was procured, with 
the hope that the dazzling blaze which it affords while burning, would 
subserve the same purpose as the calcium light 

Copper bolts were provided for use upon five of the more important 
mountain stations, and sunk in holes drilled for their reception in the 
rock. Being of pure, soft copper, they will be almost indestructible 
by weather, and will serve to show the position of the theodolite in 
this survey to such other and further surveys as may be made. The 
words ^* Adirondack Survey," eta, in sunken letters are cut in the 
flattened heads of the bolts, together with the number of the 
station. 

Bolt No. 1 is in the summit* of Mount Marcy, the center of the 
mountain system, and of the great quadrilaterals of this triangulation. 

Bolt No. 2 is in the summit of Whiteface Mountain. 

Bolt No. 3 is in the summit of Owl's Head Mountain. 

Bolt No. 4, intended for Grain's Mountain, Warren county, was not 
sunk ; the station not being satisfactory. 

Bolt No. 5 is in the summit of Bald Peak, in the town of Moriah, 
Essex county, near Lake Ghamplain. 

More than twenty experienced woodmen, or guides, were employed 
at different times during the season in carrying theodolite, baggage 
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and proviBions. The lighter and more delicate instmmentSy sextantSi 
barometers, eta, were carried by myself and assistants. 

The field work was commenced in the neighborhood of Lake Pleas- 
ant, Hamilton county, in the latter part of July. It was intended 
that, starting here, in the south-western portion of these mountain 
ridges which form the Adirondack chain, the triangulation should be 
advanced north-easterly, station by station, to Lake Champlain, and a 
perfect connection thus preserved throughout the survey. It was 
estimated that the leveling by mountain barometer and the topo- 
graphical mapping could be advanced with the primary triangulation, 
thus avoiding the expense of more than one survey party. 

Topographical reconnaissance was carefully made of the neighbor- 
hood of Lake Pleasant, several map sketches secured, and three trian- 
gulation stations made. On the 31st of July I ascended and barome- 
trically measured Speculator Mountain, a prominent summit not to 
be found on any map, an assistant taking observations for corrections 
at the foot of the mountain. 

In the preparation of reconnaissance maps of topography, several 
summits near Lake Pleasant were ascended and measured with the 
lar^e aneroid barometer. Burnt Mountain * * Bift Hill * * 
Holmes Hill. 

On the first of August, with three guides or packmen, carrying 
theodolite, provisions, etc., we left Lake Pleasant for Lewey Lake, an 
unsettled point, situated further in the forest 

There is some question as to the proper ortho^phy of the title 
" Lewey.^' It is derived from the name of a Canadian Indian hunter, 
at one time a resident upon the lake shore. His name has long been 
written Lewey y and as the name thus spelt has appeared upon the 
State maps, it is best to retain it^ ana avoid hypercritical cor- 
rection. 

Near this lake arises a lofty mountain, which I had long regarded 
with interest The best majra hitherto published show either leve 
ground or slight hills where it really arises to the clouds. Its meas- 
urement was desirable, for I suspected that it might be even higher 
than some of the famous Adirondack summits. In 1868 it first par^ 
ticularly attracted my attention from Lewey Lake. In 1870, I as- 
cended and made a barometrical measurement of Mt Emmons, or 
Blue Mountain, eight or nine miles distant from this peak, and 
found that instead of being 4,000 feet in heigh t, as supposed bj 
Prof. Emmons, it was really lower than his estimate, or about [3,824] 
feet above tide. From Mt Emmons I was again surprised at the 
great height of the unmapped mountain thus towering where the 
maps show nothing but a plane, and, determined to visit it at the &r8t 
opportunity. 

It is known to the guides and hunters as Bald Face, or Snowy 
Mountain (the snow remaining on it late in the spring), and has also 
several other titles. 

August second was stormy, but by noon on the third the weather 
improved, and gave promise of being fair enough for the work. Leav- 
ing an assistant to take observations at a lower station,on the shore of 
Lewey Lake, accompanied by two guides carrying theodolite and pro- 
visions, I started immediately on the asoent We made a rapid march. 
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and passing over some subordinate monntain ranges, camped that 
night in a notch below the summit, near the edge of a precipice, which 
dropped sheer downward 100 or 200 feet. 

Our camp was so elevated (3,686 feet), and the eastern precipice 
side of the notch so free from frost, that the sun, as it rose on the 
morning of the fourth, gleamed brightly in our faces, while all below 
was dark and robed in fog. We immediately addressed ourselves to 
the ascent, and early in the day reached the summit of the peak, which 
I shall hereafter term Snowy Mountain. The forest on the summit 
was in some places small and dwarfed, but was nevertheless too high 
to give a perfect view of the whole horizon. 

A place beinff selected, the trees were chopped away by the guides, 
and the theodolite work commenced. As soon as the instrument was 
adjusted the telescope was turned upon Mi Emmons, and the angle of 
depression, though slight, indicated that it was the lowest, after all 
due allowance for curvature of the earth and for refraction. The sum- 
mit of ML Marcy arose sharply in the north-east, and was selected as 
the zero of measurement ; and, as the dav was beautifullv clear, the 
angular work proceeded steadily, save slignt intermission for barome- 
trical observations. 

Bread, without water, made our lunch, and at dusk we hurried as 
best we could down from the lonely crag, to be soon overtaken by 
darkness, compelled to wrap our blankets round us, and, making the 
tree roots pillows, there pass the night. The following day, hungry 
enough, we reached Lewey lake again. 

The altitude of Snowy Mountain, by barometer, is [3,903] feet above 
tide, which renders it almost positive that this unmapped mountain 
is indeed higher than the famous Mt Emmons. The synchronous 
observations of the assistant observer on barometer at the lake shore 

five for the height of Lewey lake [1,738] feet This would make 
nowy Mountain [2,165] feet above tne lake. 

Several reconnaissance maps having been completed and geodetic 
connection with the lake made, we passed, on the 6th, to Indian lake, 
the elevation of which, by barometer, is [1,705] feet 

The next undertaking was the exploration of the sources of Cedar 
riyer, about which much doubt existed. On one map a chain of 
ponds, which I had long known as the Cedar lakes (and which I had 
supposed were at the head waters of Cedar river), are shown as part 
of the West Canada lakes or sources of the West Canada creek, flow- 
ing westward. On another map, at this moment commonly sold to 
travelers of the wilderness, it is shown emptying into Moose river, 
under the name of Moose lake. These I knew to be mistakes, but it 
was' important to prove them so. 

Leaving Cedar Kiver settlement on August ?th, we reached Cedar 
river falls the same day. The height of this station above tide is 
[2,135] feet In the evening, altitudes of Polaris were taken with 
sextant and artificial horizon, for approximate determination of lati- 
tude. On the 8th Moose lake was reached, at the head of Moose 
river. From this point a lofty mountain, hitherto nameless, and of 
about the same altitude as Snowy Mountain, is visible at the south. 
The guides, in compliment, called it by my name. Proceeding about 
SIX miles further we struck Cedar river agam, having crossed the great 
bend, and the same evening, following up the river, reached the Cedar 
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lakes, thus proving oonclnsively that they really discharged their 
waters to the Hudson river side of the watershed. 

During this day's march through the forest we remarked, with 
wonder, that almost all the majestic spruce timber was either fallen 
and decaying or standing dead, so penetrated with dry rot and decay 
as to be crumbling to pieces. The same timber, only a few years 
since, was apparently sound and valuable. Now the lands on which 
they stand will probably not command ten cents an acre. This sud- 
den decay of the forest is a most important matter to the owners of 
timber lands thereabouts, and deserves the attention of the botanist 

The night of August 8th was remarkable for an aurora borealis, 
which covered the whole dome of the heavens with a crimson canopy. 

The morning of the 9th was devoted to topographical and baro- 
metrical work. The form of the Cedar lakes being approximately 
found by angles measured with sextant, by a forced march in the 
afternoon, we returned to Moose lake. The altitude of the Cedar 
lakes is [2,529] feet, and that of Moose lake [2,239] feet. Though the 
10th was very sultry we marched back to Cedar river falls, and the 
same evening, in a furious thunder-storm, again reached Cedar River 
settlement. 

The 11th was Sunday. One guide was paid off and returned 
alone, via Lewey lake, to Lake Pleixsant On the 12th we proceeded 
to Round lake where we encamped. The altitude of Round lake, 
bv barometer, is [1,922] feet The 13th opened stormily, but with an 
additional guide we struck into the woods to Long pond, a small and 
narrow sheet, whose elevation and position it was desirable to ascer- 
tain. Recent signs of bears were very abundant, the berriea in the 
open glades affording them rich food. The lake, by barometer, is 
[1,960] feet, and the mountain near it has an altitude of [2,268] feet, 
both from tide. Soundings were taken in the lake and a reconnais- 
sance map made. The sphagnum swamps in this neighborhood, 
though not very large, are remarkable for the beauty and depth of 
their velve'ty nioss Moving swiftly through forest and swamp, 
soaked with rain, we reached, late at night, a log hut occupied by a 
French or Canadian family. 

On the 14th of August rapid progress was made, and, by way of 
Puffer and Thirteenth ponds, reached the village of North River. 
By barometer the elevation of Puffer pond is [2,229] feet, and that of 
Thirteenth pond [1,953] feet, above tide-level. 

The guides hitherto employed were here paid off and discharged. 
It has rarely been my fortune to employ better or more reliable 
men. 

August 15th we ascended South Mountain and made angular 
observations and one reconnaissance map. The height of the moun- 
tain, by the large compensated aneroid barometer, is [1,953] feet The 
same day we drove rapidly to Johnsburgh, Warren county, and that 
night were at the foot of Grain's Mountain. 

This mountain was thought, by the late Prof. Emmons, to be an 
excellent station if a triangulation of the mountains should ever 
be attempted, and I now designed making it the southerly corner of 
the great exterior quadrilateral of the survey. The morning of the 
16th was cloudy, but with guide and packman I made the ascent of 
the mountain. Owing to a severe storm, which oontinued all day, we 
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were only able to make a barometrical measurement, from which the 
altitude of the sumniit has been computed at [3,289] feet; and owing 
either to the exposui'e to the storm or the roughness of the climb, haa 
the mortification next morning to find that the barometers were all 
out of order. Their repair, with other reasons, necessitated our return, 
and we reached Albany on the following day. The barometers were 
taken to New York, where they were fortunate in receiving the per- 
sonal attention of Mr. James Green, instrument maker to tne Smith- 
sonian Institute. 

The preparations for the further progress of the survey consumed 
some six or seven days. 

The barometers and other instruments having been placed in com- 
plete order, the necessary camp equipage, heavy blankets, rubber coats, 
etc., provided, we were prepared for tho second expedition into the 
wilderness, which was to include the most arduous as well as the most 
important work of the survey. 

It was proposed to make theodolite stations on the summits of two of 
the prominent mountains on the west shore of Lake Ghamplain, near 
Crown Point, and from each to take, aszaro, the apex of the government 
light-house on that point; bv that means connecting the stations with 
the United States hydrographical survey of the lake. As the positions 
of the light-houses on the lake have been determined with astronomi- 
cal precision, they form an invaluable basis for work of this character. 
It was now intended to advance the triangulation westward from this 
point into the wilderness, and connect it with the angles already 
measured. 

Reaching Port Henry, near Crown Point, on August 27, arrange- 
ments were made for the conveyance, and on the following day we 
proceeded toward Bulwagga Mountain, and selected, as the first of the 
sections, a summit lying a mile or two westward and known as Bald 
Mountain. The mountain to the northward, in the town of Moriah, 
known as Bald Peak, was selected as the second station. The Bald 
Mountain, from which the forest had long since been burned, afforded 
extraordinary facilities for the work of triangulation. As the altitudes 
were to betaken with mountain barometer, one assistant, with barom- 
eter, was detached and returned to the lake shore, as a neat lower 
station, with orders to take observations at intervals of five minutes 
during the continuance of our party upon the mountain. Meanwhile, 
procunng a man to carry the theodolite, we ascended the mountain, 
which was steep and fenced with rock ledges and ghastly with crumb- 
ling trunks of buraed trees. The summit gained, the first labor was 
to chop down and clear away a growth of young trees that obscured 
the view in one direction. The theodolite was then placed and ad- 
justed, and the whole circle (clamped at zero) turned till the cross- 
hairs of the telescope stood with precision on the very apex of the dis- 
tant light-house. The circle was now carefully clamped and the vernier 
plate being released, the telescope was turned upon the mountain sum- 
mits westward, and angle after angle was carefully measured and re- 
measured, and recorded. The sky was clear and favorable, and the 
weather, which below had been extremely warm, was here cool and 
pleasiint Meanwhile an assistant had placed the mountain barometer, 
and sheltering it from the sun with a poncho thrown over a tripod of 
poles, took careful observations 
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Late in the afternoon it became evident that another day would be 
required upon the summit, and the guide was accordingly dispatched 
for provisious and blankets. We continued at our duties until the sun 
slowly sank behind the mountains, the valleys filling with shadows, 
and Liike Champlain, from a glittering sea, v/iis turned to a drear 
and gloomy waste. Darkness soon came upon us, and after a long and 
toilsome descent among the rocks and ledges, where it was almost im- 
possible to see the way, the guide was met, returning with aid of lan- 
tern. 

Camp was made beside a small stream flowing at the foot of the 
mountain, and the bright fire burning and plentiful provisions made 
our late labors trifling. Wrapped in blankets, the fire glowing at our 
feet, we passed the night, with no other roof between us and the stars 
than the slight swaying foliage of the trees. 

The night was cold, but the morning of the 29th opened brightly, 
and propitiously for the survey. Again climbing the mountain, we 
resumed the occupation of the previous day, and in addition to the 
regular work I was able to take the angular direction of Mount Mans- 
field and the Camel's Hump in the Qreen Mountains. Reconnaissance 
maps of topography were secured, and we were able to descend 
and reach the farm liouse, some miles distant, before evening, having 
auspiciously opened the work on the eastern angle. The barome- 
trical observations of* the first day indicate that this mountain 
has an altitude of [2,302] feet The height of Lake Champlain above 
tide, as indicated by the barometrical observations taken there and 
compared with the records of the Dudley Observatory, is ninety-one feeU 

August 30th opened with a storm ; the rain descended heavily, and 
while looking upon the low, gloomy clouds and fog with unpleasant 
forebodings, we could not but congratulate ourselves upon the com- 
pletion ot the triangulation work of this station. Packing our in- 
struments, we took seats in a road wagon, and, amidst pouring rain 
and spattering mud, reached Port Henry again. 

The light-house at Crown Point was next visited, and angular read- 
ings tiiken from the turret. It is an important station, as from its 
well established geographical position, the latitude and longitude of 
stiitions connected with it (and as is proposed with other light-houses) 
by this triangulation, will be known with more precision than by any 
astronomical method practicable in the field. 

On the 31st of August the phice of assistant Prescott was taken by 
Mr. James, and we immediately proceeded to Mineville, Essex county, in 
the neighborhood of Bald Peak, which had been selected as the second 
of the lake shore mountain stations. 

The morning of September 1st was bright, the thick clouds which 
for several days past had been drifting between us and the mountain 
prospect had Vanished, and we hastened to avail ourselves of so unusu- 
ally favorable a day. The Bald Peak, like the Bald Mountain, our pre- 
vious station, had been, at some distant period, deprived of its forest 
by fire ; so long since, indeed, that large evergreen trees hjid grown 
near the summit. Those which obstructed the view were cut away. 

As this was one of the five more important stations, the eastern 
angle, or corner of the great exterior Quadrilateral of the survey, a 
copper bolt (No. 5) was securely fiistenea in the rock, and will show 
to future surveyors the position of the theodolite. The day was superb 
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and nearly cloudless^ and knowing the fickleness of mounteun weather 
all possible dispatch was made ; and at sunset, although exhausted^ 
we had the satisfaction of closing our field-books upon completed 
work. Mountain after mountain nad been brought under the field of 
the telescope, and the horizontal angles, so cai'efully measured, ex- 
ceeded sixty, nearly every one of which served to locate the direction of 
separate rocky peaks, many of which we had vet to climb, often with 
no sign to gmde us through the trackless woods. 

The usual barometricsu altitudes were taken, and show for Bald 
Peak an altitude of [2,120] feet above tide ; signid staff and flag were 
placed at the theodolite station. 

On the following day (September 2d) we returned to Port Henry, 
and the same evening, by steamer on Lake Ghamplain, arrived at 
Plattsbur^h. On the 2d we reached Wilmington village at the foot 
of White&ce Mountain, which I had selected as the northern corner 
of the great quadrilateral, and which, it may be remarked, incloses the 
most mountainous and rugged portion of the wilderness. 

Leaving an assistant at Wilmington as observer on barometer at 
lower station, we climbed the moun^in, and shortly after dark reached 
''Rustic Lodge," on Whiteface; a log shanty now occupying my 
camping ground of 1869. The ni^ht was wintry, and the mornmg of 
the 4th showed the forest whitened with snow and ice. The altitude 
of Bustic Lod^e, as taken with barometer, is [4,116] feet 

We were early upon the summit of Whiteface and had the instru- 
ments up and adjusted. The day was most unfavorable for triangula- 
tion. Meavy clouds drifted around and below us, hiding every thing. 
But, after a few dismal hours of waiting, the snow-white vapor lifted and 
suddenly we saw the rugged mountain crests, dark passes, blue gleam- 
ing lakes and sparkling ponds. Nevertheless, the clouds stilT hung 
around the central Adirondack peaks, and the summit of Mt Marcy 
was long invisible. The constant drift of small clouds over the higher 
summits made the triangulation a slow and tedious labor, with more 
time fretted away in waiting than consumed in work. Two days 
were thus passed upon the summit. 

At length sdl the angles had been measured ; the Gothics, Marcy, 
McLityre, Seward, Morris and St. Begis Mountains, with all the 
numerous summits intermediate in view, in the circuit of the horizon, 
had' been located; even the comers and points of lakes, and the posi- 
tion of the prominent rude buildings of backwoods clearings far 
below, in the shadow of the deep valleys, were mathematically noted. 
Two signal flags were placed upon the summit and complete i*econ- 
naissance maps made ; and two days' continuous duplicate readings 
of the mercurial mountain barometer, one set taken on the summit 
and one at the foot of the mountain, afforded better and more com- 
plete data for the determination of the height of Whiteface than any 
previously secured. 

Whiteface first appears in print as having an elevation of 2,686 feet. 
This great error was corrected by the geological survey, and its height 
as given in the State Natural History is 4,900 feet above tide. Mj 
measurement confirms this result, and makes the height of the moun- 
tain 4,918 English feet above the sea. 

We reached Wilmington, at the foot of Whiteface, in the afternoon 

[Sen. Doa No. 98.] 35 
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of September 6, and the same nighty after a long and tedious driye, 
arrived at Lake Placid. 

The seventh was devoted to topo^aphy and barometer work in the 
neighborhood of Lake Placid ^ which by barometer is 1,954 feet above 
tide) and in preparation for tne more difficult labors of the survey. 
We were now again about to enter the great forest, having to make all 
further progress among the mountains on foot, all the baggage and 
heavy instruments beins carried upon the backs of men. Provisions 
also, though plain and compact, formed a very considerable and 
weighty portion of the porterage. 

The eighth of September was Sunday. On the ninth, after baro- 
metrical work in the neighborhood of North Elba» (from which the 
altitude of that place has been computed at 1,635 feet,) with three 
packmen carrying our heavier material, we crossed the Ausable river, 
and, entering the woods, took the trail for the Indian Pass. We 
camped that evening beside the brook ^ong which I descended from 
the summit of Mount Mclntjre in 1871, and building^ a shanty of 
boughs, passed a comfortable night The altitude of this camp was 
8,197 feet 

The mominff of the tenth found us early upon the trail, and at the 
northern portiu of the Indian Pass. Here a new camp was hastily 
made, ana sending an assistant, with one guide, over the pass to the 
Hudson river side of the mountains, with orders to take barometrical 
observations at the south foot of Wallface Mountain precipice, (valley,) 
I took with me the other guides, and leaving the trail, proceeded to 
follow the main branch of the Ausable to its source. We were in 
hopes of findins' some litUe lakes, known as '^ Scott's ponds " which, 
though doubtea by some who had been unable to find them— :Mr. 
Scott their discoverer, having only seen them in winter, as level, 
snow-covered openings in the forest — were said to exist upon the top of 
Wallface, and which were probably the highest sources of the Ausable 
river. After a toilsome climb up the steep gorge of the river, wetted 
by the spray of many an unnamed waterfall, ascending slippery ledges 
by aid oi rope-like roots, we reached less difficult ^ound, where me 
stream divided into a number of smaller brooks. These streams had 
probably been the means of bewildering previous searchers for the 
ponds ; lack of woodcraft leading them to waste time in exploring to 
their source all the numerous brooks. Pushing forward we passed the 
clear, cold, spring-like streams, following, without hesitation, the 
more tepid and discolored water of one branch, which tasted like that 
derived from a pond or bog. Advancing in this manner, I caught the 
first glimpse of open water, which proved to be the largest of these 
high mountain ponds. It was small and apparently shallow. Several 
brooks enter it; one coming from two level moss-swamps which, in 
winter, had also probably the appearance of ponds. The altitude, by 
barometer, was found to be [3,091] feet or higher than either Lakes 
Coldeu or Avalanche. 

Leaving the pond we passed to the western side of Wallface, where 
the brooks trend to the Eaquette, through Cold river, but finding 
nothing of importance returned, and wanuerinff through the marshy 
forest nazy with thick, bewildering masses of cold, driving clouds, had 
the fortune to stumble upon another lake, whose shores it is probable 
had never been previously visited by man. The altitude was greater 
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than the first pond, being [3,168] feet It was a wild unearthly place, 
and to the subdaed, muttered words of the guides, came the sudden 
snort of a deer as he fled from our approach. 

In the afternoon we reached the summit of Wallface Mountaiui 
measured it, observation for observation with the station in the abyss 
at the foot of the precipice, where the assistant was busily engaged. 
Afterward, descending to the verge of the cliff, observations were made 
to ascertain the greatest height of that tremendous monument and 
record of dynamical geology. The altitude of Wallface Mountain was 
found to be [3,893] feet, and the height of Wallface precipice 1,319 
feet One reconnaissance map was made. Moving with celerity we 
were able to reach our camp again, at the north portal of the pass, 
shortly after dark. This was the first of a series of movements in 
which the labor of several days was pressed into one, and in which the 
wilderness was shown to be traversable to skillful woodsmen by night 
as well as by day. 

Next morning (September 11th) the whole party entered the Indian 
Pass, and after altitude observations at its center, which give for its 
elevation [2,937] feet, we passed beneath the dizzy crags, on the vei^ 
of which we had stood tne previous day, and the same afternoon 
reached the deserted iron-worKs at Adirondack village. The day, as 
usual, had been one of storm and rain. 

A slight delay was here necessary to enable us to replenish our sup- 
ply of provisions from the slender stock of the single family residing 
in this lonely valley. 

As the next station in the mountains was not more than seven miles 
distant, we took what provisions could be had, and at mid-day on the 
twelfth departed, notwithstanding the continuance of stormy weather; 
for I thought it best that we should be near our central station ^Mt 
Marcy), in order to take advantage of the first clear weather, ii we 
should bo so fortunate as to have any. 

Reaching Lake Golden, a little after dark, we encamped on the 
north shore of the Opalescent river, which, during the night, swollen 
by the heavy rain, became a furious torrent The party was accom- 
modated in bark wigwams, each of which afforded shelter for two 
persons. 

The next day the storm still continued unabated, and our chief 
occupation was to keep the apparatus from damage by water which 
soaked the floor, and dripped through the bark roof of the wigwams. 
A guide was sent back to the deserted iron-works for more provisions, 
for which we had made arrangements, (for we contemplated making 
this point a depot of supplies,) and another g^ide was employed in 
cutting down a large cedar tree, and hewing it into the shape of a 
canoe or dug-out for use in the mapping of Lake Golden, on whose 
waters no boat had hitherto floated. 

The morning of the fourteenth was also stormy, but, upon the return 
of the man detached for provisions, immediate preparations were made 
for the ascent of Mt Marcy. Baggage was reduced to a minimum, 
provision for the party for one day only being carried. 

Wo were early upon the trail, but with the heavy theodolite and 
frafi;ile barometers, made a slow march. The weather continued so 
nnfavorable, and consequently the probability of our being able to 
accomplish the work was so slight^ that even tne guides, who had now 
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acquired an interest in the Burvey, appeared discouraged. Ab hour 
after hour we ascended the foaming, rock-ffirt Opalescent river toward 
its source, the weather became colder ana the thick clouds more dis- 
heartening. 

It is not necessary to descant upon the climb. It was late after* 
noon, when, drenchea with rain or cloud, that despite rubber coverlDg 
had penetrated our clothing, we stood shivering in the gray, icv mist 
that swept furiously over the sammit of Mt Marcy. Benumbea with 
cold ana unable to see for more than a few ixkIs around, at the 
entreaties of the guides I reluctantly ordered an immediate descent, 
which was made Upon the opposite or eastern side of the mountain. 
About a mile from the summit we found a level spot where water 
could be had, and decided to camp. Upon attempting to put up the 
tent we fbund our finders so stiffened by cold that we could not bnt- 
ton the canvas together, and the guides, after chopping some of the 
dwarfed timber for firewood, ^ve up in despair, and declaxed that 
we would ^^ freeze to death" if we staved there that night Tent, 
h&gge^e and instruments were again snouldered, and we descended 
the slippery rocks down and across the great slide on Marcy, toward 
the spot, two miles distant, where I had encamped last year, and 
where we hoped to find the bark huts still standing. Meanwhile the 
rain did not cease to fall, and it was dusk when, tremblin? from 
fatigue and exposure, we stumbled into the old camp in Panther 
Oorfi^e. 

The courage of our guides now returned. The timber was here 
lar^e and goc^, and soon the echoing sound of chopping was heard, 
ana the wnite chips fiew from the trunks of the aead, dry, spruce 
trees. Huge logs of spruce and hard wood were quickly roaring and 
blazing, and we steamine before the fire in our soaked clothing. 

All were so exhausted that» directlv after supper, we wrapped our 
heavy army blankets round us, and fell asleep. 

In the middle of the night the penetrating cold aroused us, and 
shouting for the guides to renew the fire, I saw with delight that the 
long storm had broken, for the sky was clear and the st^rs sparkled 
in the blue firmament With the warmth of the firs came slumber 
again, only broken by daylight 

The morning of Septeml^r 15th showed us that during the night 
we had received a visitor. Signs of panther had been numerons, but 
the new comer was a noble deer-hound, who had evidentlv, in follow- 
ing his prey into this most deserted portion of the wilaerness, been 
lost He was only too glad to join himself to human company. Our 
low stock of provisions made him an unwelcome visitor, but his evi- 
dent timidity amon^ strangers, and his determination in following in 
our track as we again ascended Mt Marcy, won him friends 

The sun, which we had missed for so many days, now shone bril- 
liantly over a cloudless landscape. Before leaving the timber a small 
tree was cut for signal flag-staff, besides some stouter ones for props. 

The summit of the peak was early attained, and the barometrical 
work immediately commenced. The theodolite was probably the first 
ever placed upon Mt Marcy. The day was so clear and favorable, so 
absolutely cloudless, as to be surprising; it seemed as though spfK^ially 
made for the work we had in hand. Thankful to the all-seeing Provi- 
dence for this assistance, we did our best to take advantage of it, and 
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'the triangulation proceeded without an instant being taken for rest or 
refreshment daring the day. 

At nighty by obseryations of Polaris and AliotA, the true astron- 
omical meridian was laid out, and the declination ( '^ variation " ) of 
the magnetic needle determined. Though we kindled a beacon fire 
&nd burned magnesium ribbon, there was no visible response from the 
other signal stations^ and the attempt at measuring the great angles 
"by this means was consequently a failure. ♦ ♦ ♦ ♦ 

The following morning (September 16th) work was continued until 
eleven o'clock, when a severe storm setting in, the tent was struck, 
and camp broken up. Taking with me one guide, I descended the 
south side of Mt Marcy, with the intention of climbing and barome- 
trically measuring Skylight Mountain and Oray Peak, and to visit a 
little lake Ijins in the chasm between the mountains. 

The rest of the party returned by the trail to Lake Golden, where 
a series of barometrical observations were immediately taken by tiie 
assistant, at short appointed intervals during my absence. For ourselves 
the cloud was so dense that we could see nothing a hundred yards 
distant, yet we were able to reach the Oray Peak and measure it. 
About 4 p. K. we stood on the shores of the little lake, in a deplorable 
plight, our boots full of water and clothing torn and dripping The 
altitude of the Oray Peak, by aneroid, was found to be 4,947 feet 
This little lake, by the mercurial (Oreen) barometer, has an altitude 
computed at [4,326] feet above tide. The little pond was a red-letter 
point in this survey, for we found it, as I had long surmised, not flow- 
ing to the Ausable, as has been represented, but to the Hudson river — 
an inaccuracy of the mans, which is perhaps the best proof that we 
were the first to ever really visit it 

Lakes Golden and Avalanche have been known, and still are known 
as the highest lake sources of Hudson river, being placed respec- 
tively, at 2,851 and 2,900 feet above the sea. This pond, with its ele- 
vation of [4,326] feet, will be interesting to the physical ffeo^apher. It 
is, apparently, the summit water of the State, and the loftiest known 
and true high pond source of the Hudson river. 

Wet and chilled, we were forced to abandon for the time the attempt 
on Skylight Mountain ;. there was little chance also of valuable re- 
sults being obtained in such a storm. Following the outlet of Sum- 
mit Water, we made a hazardous descent through the ravine of Feld- 
spar brook, reaching the shores of the Opalescent river about dark. 
The trail hence to Lake Golden, fair enough by daylight, proved full 
of stumbling blocks by night and occasionally we plunged into the 
crevices amid the rocks, with a suddenness, that threatened to break 
our limbs or fracture the barometer. We reached camp, however, 
without any accident. 

September 17th opened with storm, and we determined to complete 
the canoe, or "dug-out," map Lake Golden and make soundinffs. 
Barometrical observations were taken by the assistant at the lake 
shore, while I gave my attention to theodoliting, by observations of 
the summits of Mounts Mclntyre and Golden, connecting points on 
the lake, with the primary triangulation. The canoe was finished by 
nightfall, but required some slight touches before launching. The 
stray hound, which still remained with us, here made an onslaught on 
the provisions, devouring all the pork. A guide was sent for a fresh 



278 Appendix. 

supply, and was directed to lead the dog out and leave him. The 
hound, however, escaped on the way, and, running a deer to water, re- 
turned to our camp. 

On the 18th, the guide sent out for provisions returned about 
noon, and the storm clearing off, late as it was, we started to ascend 
Mount Colden. This dangerous climb was one of the adventures of 
the expedition. It is the mountain from which sped the avalanche of 
1869, that tcmporariljr severed Avalanche lake, and is a rugged mass of 
rock, with precipice piled above precipice. We were able to make the 
ascent, measure it barometrically, do some triangulation, and secure 
several topographical or reconnaissance maps before dark. Of the 
dangers of the aescent, finished at a quarter to eleven at night, I will 
not speak. 

The following day, which was one of rain and heavy clouds, I 
launched and tested the canoe — ^named the ** Discovery^ — being the 
first boat of any kind ever placed on Lake Colden, ana was surprised 
at the shallowness of the lake. The boat was then transported to 
Avidanche lake on which also no boat of any kind had ever floated, 
and I had the pleasure of the first sail upon that gloomy water. The 
canoe, though nan*ow, carried three men with ease — and more when 
balanced with out-riggers — and it enabled me to make soundings in 
different parts of the lake, and to examine the geological structure of 
the cliff walls, which fall directly into the water. This, with the baro- 
metrical leveling, engaged us to so latQ an hour that we had again to 
stumble along the trail in the dark, back to camp at Lake Golden. The 
canoe remains at Avalanche lake, and will render the Avalanche pass 
more convenient to travelers. 

The 20th of September showed no abatement of the stormy weather, 
and as our provisions were again nearly exhausted, and the 
time which I had allotted for work in the neighborhood had passed, 
camp was broken up. With one guide I determined to descend the 
Opalescent river, and ascertain its course from Lake Colden down- 
ward. 

Accordingly, I sent the rest back by the trail to the old Ironworks, 
by way of Calamity pond ^elevation [^y?!^] feet) and taking all the 
provision — which was only suflScient for two meals, started. We 
were immediately separated from our companions and committed our- 
selves to the woods, during the whole morning continuing to follow 
the Opalescent downward. The clouds hung so very low that the 
summits of the mountain stations, and indeed of the inferior ridges, 
were invisible. The cold also increased and the wet bushes, from 
which the yellow, faded autumn leaves were now fast falling, gave a 
mournful api>earance to the forest At lunch we comsumea half of 
our supply of food, reserving the remainder as a precaution, in case 
we should not be able, as intended, to cross the mountains and reach 
the old iron-works that night The woods here seemed peculiarly 
wild, traces of game became abundant, and in one place we came upon 
the bones and fragments of a deer, which had been killed by a pantner 
and torn to pieces. 

Late in the afternoon we left the river and climbed the flanks of the 
mountains to the west The clouds were so dense in the valley that 
nothing could be distinguished; but, compelled to hasten, we tooK our 
course by compass and pushed directly over the mountain ridgef 
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toward the Hudson. In this way we became entangled in an almost 
impenetrable mass of fallen timber, a '* wind slash," which probably 
extended over more than a thousand acres. Here, in clambering and 
crawling amidst the dead forest, which, crumbling and decayed, was a 

fierfect chevaux-de-frise, after an hour or more of exhausting labor 
the fog rising thick around us) we were compelled to acknowledge 
that we were lost About dark, after crossing numerous hills and 
ridges, we succeeded in extricating ourselves mm the slash. Below 
us was an almost precipitate steep of dark spruce woods. Seeing that 
we should have to camp, we descended and hastily searched for water. 
A rill was at length found, and the guide casting off his pack hurri- 
edly proceeded to cut wood for the night. Our food all disap- 
peared at supper, and we slept — one on either side of the fire, — 
on spruce boughs cast on the wet ground. Some wild creatures 
came around us at night, but we were too tired to pay attention 
to them. 

The twenty-first opened with brilliant sunshine, yet as no well- 
known mountain peak was visible, we were as much lost as on the pre- 
vious day. ^Breakfastless we resumed our march, and after climbing 
ridges, working our way through fire-slash, through swamp and 
through water, reached the Hudson and the old iron-works. 

Here the guides, dissatisfied with the severity of the labor, demanded 
their discharge and asked increased pay; nor could they be per- 
suaded to proceed further, exhibiting their torn clothing and soleless, 
S aping boots, as evidences of their inability. They were, accordingly, 
ischarged, and returned on Monday, via the Indian Pass, to North 
Elba. 

On Monday and Tuesday (September 23d and 24th), topography 
work was done in the neighborliood of the deserted iron-works 
and at Lake Sanford ; repairs and preparations were also made for the 
further progress of the survey, two sub-expeditions having to be made 
from this point; one to Mt Santanoni and one to Mt Seward. 

On the twenty-fifth we proceeded to Tahawus settlement, about ten 
miles distant, and secured packmen for the sub-expeditions. 

Starting from Tahawus on the following morning, we reached the 
iron-works about noon on our way to Mt Santanoni, which was to be 
one of the triangulation stations. In the evening we made a brush 
camp and passed a comfortable night Next day (27th) we were early 
traversing the woods, (there was no trail nor were there choppings on 
the trees for guidance,) and following a small stream which came from 
the lofty crest, continued to ascend. The open character of the gorge 
we climbed, enabled me to apply my method of approximate measure- 
ment, by barometer and level, of inferior mountains, to several summits, 
as hereafter more particularly described, from which the height of 
Andrew mountain is found to be [3,2161 feet, and North Biver mountdn 
[3,758] feet 

We reached the summit of Santanoni about mid-day. Singularly 
enough, the weather, which for a day or two past had been threaten- 
ing, was now moderately fair, and permitted the angular observations 
to be made very complete. Mt. Marcy, so often shrouded in the 
clouds, stood grandly out, a sharp, gray cone. The positions of vari- 
ous lakes and their islands were determined, and especially the lower 
end of Long lake, which, like a great river, lay stretched before us in 
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the west. Late in the afternoon the work was stopped by heavy 
clouds, bnt not until the necessary angles had been measured, the 
barometrical observations (showing its height to be [4,644] feet) 
finished, and five reconnaissance maps of topography completed. 
The sun was setting as we left the crest and forced our way down 
through the dwarf balsam and spruce trees on the flanks of the 
mountain. We had left all onr heavy baggage in c4ch6 a mile from the 
summit, beside the gorge up which we had climbed. For sake of 
food, camp-fire and bTauKets we hurried down in search of the gorge, 
and in about an hour found it, and commenced its descent just at 
dark. At length, very tired, we found our supplies, and by the light 
of a torch the guides cut night wood and built a hut of balsam bougns> 
the sound of the axe echoing desolately in the dark forest. 

During the night the clouds disappeared, the stars shone out and a 
furious, cold wind swept over the woods. 

Kext morning ( September 28th ^ we made a forced march, passing 
the camp of two days previous, ana the same evening reached the old 
Iron-works. 

The next sub-expedition was to Mt Seward. It was advisable that 
this important mountain should be made a triangulation station, and 
I was also desirous of i*emeasuring it, having now an assistant with 
barometer stationed at the Iron-works, who would take synchronous 
readings at that place as a near lower station. My ascent of Mt. 
Seward in 1870 had been made from Long lake eastward, up to Cold 
river. We were now above the sources of that stream, and to reach 
the mountain's foot must descend Cold river, westward. The guides 
knew nothing of that portion of the wilderness, and placed upon my 
shoulders the responsibility, in addition to my scientific labors, of 
guiding them. 

The twenty-ninth was very stormy, but in the afternoon we pro- 
ceeded to the Preston ponds, at the head of Cold river, and encamped. 

On the thirtieth, though it was still cloudy, we started early, and, by 
boat ^reached the outlet of the ponds. Here one guide shouldered the 
theodolite-knapsack and tripod, and the other the provision pack, and 
we proceeded down the river. There was nothing to guide us besides 
the stream and the compass-direction of the mountain, and the clouds 
grew thicker and more lowering, so that we could not even distinguish 
the foot hills. Crossing the river a few miles below the ponds, where a 
stream entered it on the north side, we ascended the ridge, in order to 
see whether any thing could be distinguished. Having climbed a tree, 
I suddenly noticed, in a valley below, a lake ( unknown to the maps ) 
which I remembered having seen from one of the ridges of Mount 
Seward in 1870. Supposing that we might have a glimpse of the 
mountain ftom the open shore of the lake, we went to it, but only 
gained a view of the lake and its surroundings. I named it White- 
Cedar pond, for the abundant growth of that tree upon its shores. We 
were compelled to diverge a quarter of a mile to reach the outlet, a 
small stream, and pressed on in the direction in which we thought 
Mount Seward lay. Presently commencing to ascend, we followed up 
a small brook, and continued to climb the mountain-side till we were 
lost in the clouds, and the general murkiness preceding night warned 
US to encamp. 

Surprised at the apparent elevation of our resting place, I took 
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barometrical obserrations, which indicated that the altitude was [2,988] 
feet, which was rather surprising, as we could not yet have reached the 
slope of Mount Seward, and must, therefore, be upon the mountain 
eastward of it. This we called ** Oamp Somewhere/' and went quietly 
to sleep. 

. October first was as cloudy as the previous day, and, without know- 
ing any thing of our whereabouts ( the denseness of the fog or cloud 
preventinff our seeing even the forest forty rods up or down the slope ), 
we concluded to keep climbing till we found at least the summit of 
the mountain on which we were. Hour after hour we continued 
slowly to ascend, still the summit was not reached. A barometrical 
observation showed remarkable altitude, and told me that we must 
either be upon the slopes of Mount Seward or of Bagged Mountain, 
the only high summits in this neighborhood. It did not seem as though 
we had gone far enough to reach Mount Seward, and I concluded that 
we must be upon the other, which, from the wild sort of precipice- 
climbing we had now to make, we thought had been iustly named 
'' Bagged" The thick, surrounding mist now began to brighten, and 
at length opened a' vast view below of gaudy autumn woods, stretching 
away southward like a boundless sea. Then the clouds drifted from 
around us, and, rolling rapidly away, disclosed the superb mountaiu 
nicture; showed us that we were indeed near the ton of Ragged 
Mountain, and that there, darkly towering above the deep Ouluska 
pass ( the home or pl<ice of shadows of the Indians ) arose the black 
crest of Mount Seward. It was unmistakable. An involuntary 
*' hurrah ! '' arose, and we pushed on for the summit of Bagged, for we 
had no idea of losing the results of our labor. We were soon on top 
and gazing down on Ampersand pond and the Saranac lakes, away to 
the north. Observation with the mountain-barometer on the spot 
gave Bagged Mountain an altitude of [4,163] feet. This was the '* Mt. 
Seward'^ of those who had previously attempted the ascent. It was 
this mountain, also, and not the rear of Wallface, that I had seen in 
1870, at the time of my first ascent of Mount Seward, forming the 
eastern wall of the Ouluska jmss, as we had indeed noticed in 1871 
from Mount Mclntyre. 

To reach Mount reward, it was necessary to descend into the pass ; 
and, as with difficulty we found a practicable place among the cliffs, 
we became more and more impressed with the grandeur of this gloomy 
gorge, so well named the " place of shadows." It is much deeper than 
the northern portal of the Indian pass, and having precipices on both 
sides, has a fi;loomier and more chasm-like appearance. Keaching the 
bottom we lunched beside a rill, and the barometrical height of the 
center of the pass was taken, since computed at [3,086] feet As the ele- 
vation of Bagged Mountain is [4,163] feet, and as Mount Seward upon 
the other side rises still higher, it is probable that the Ouluska pass is 
more than 1,000 feet in depth. It is filled with forest, and the ledges 
on its cliffs are green with moss and stunted trees. 

Signs of the panther were frequent, and it seemed that this remote 
place must be their favorite resort and home. ^^ 

The summit of Mount Seward, the very spcrt which I had reached 
two years previously, was attained at about two p. h., and the theodo- 
lite and barometer were immediately placed. The clouds, however, 
settling around the mountain peaks, prevented triangnlation ; yet, in 
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addifcion to the barometrical observations, I found time to obtain 
reconnaissance maps. Though waiting till night, the clouds only grew 
thicker and colder, and at dark we hastily made camp in a ravine just 
east of the summit. The night was very dark and cold, and we con- 
structed a hut of thick, evergreen boughs, facing the camp fire. The 
boughs were piled on the roof and sides of the shanty till they were 
a foot or more deep, and the heat of the fire warmed the open fi*ont 
It was late when we enwrapped ourselves in blankets, but our sleep 
was sound, and I reluctantly opened my eyes, at the exclamations of 
the guides, to see lar^e flakes of snow thickly falling out of the dark, 
frozen cloud, in which we were, sparkling into the light of the fire. 
Drawing our feet in from the snow, we slept again, only awakening 
with the gray of morning. 

October 2a showed the summit of Mount Seward whitened with 
snow. Another series of barometrical observations were taken, and 
soon the temperature fell to +32^ Fah. (or zero centigrade) so that 
the reduction to freezing point correction for these barometrical obser- 
vations could have been omitted. The temperature fell even lower; 
the mean of thermometer this day being +32°. 22 Fah. The height 
of Mount Seward, as computed from these observations, is [4,384.70] feet 
above tide. The instruments emplo^^ed in this measurement were far 
superior to those used in 1870, and it is my opinion that the results 
are therefore more nearlv accurate. My previous conclusions (Beport 
on the Measurement of Mount Seward, Twenty-fourth Annual Keport 
of the New York State Museum of Natural History, 1870) are, 
therefore, remarkably confirmed. The height of 5,100 feet, attributed 
to Mount Seward by Prof. Emmons, of the State Geological Survey, 
is thus proved to bo in error some 600 or 700 feet. 

At eight A. H., as there was no abatement of the storm, the cold 
growing intense, I reluctantly ordered the descent. Seine short of 
provisions, and all anxious to return, we made almost recluess speed, 
yet did not reach Cold river till near midday. We struck it many 
miles below where it had been left two days previously. Though wo 
followed it up stream for hours, with all possible rapidity and without 
stopping to rest, we came to no place where we had previously been, 
ana at length were shut off from the river by high caQon walls, 
through which the deep, clear-green stream flowed sullenly below. 
We have named this the Cafijon of Cold River. 

We were compelled to encamp another night, but next day (Octo- 
ber 3d) reached the Iron-works. The height of Lake Henderson was 
taken this day barometrically, and has been computed at [1,874] feet 

It was now late in the season, and much remained to be done in 
other quarters. We accordingly proceeded directly to the settlement 
at Tahawns or Lower Workai, and on the morning of the fourth, by 
team, reached £ich lake, where boats and another guide were secured. 
The same ni^ht we camped upon the shores of Long pond, being upon 
our way to Long lake, via the Catlin waters. 

On October 5th, Long lake was reached and the settlement midway 
upon it The guides were here paid off and discharged, returning by 
boat and carry as they had come. 

The sixth proving unusually bright and clear, with an assistant and 
a guide carrying the theodolite, I ascended Owl's Uead Mountain and 
made the usual observationa This mountain is the westernmost 
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corner of the great quadrilateral, and the spot where the theodolite was 
placed is indicated by a copper bolt sunk in the rock of the peak. 

The seventh was stormy, but the absolutely necessary portion of the 
work had now been nearly completed. The relative positions of the 

freat mountain landmarks, and of numberless intermediate points, 
ad been fixed by the triangulation. It was now becoming wintry in 
this region, and it was almost impossible to get guides to visit the cold 
mountain summits. The assistant was accordingly sent out with the 
heavy instruments and baggage, and returned to Albany. 

I remained to complete a hydrographic reconnaissance of Long lake, 
designing afterward to proceed westward to the Beaver river waters, 
taking the altitude of lakes bv barometer and making such geodetic 
connection as might be possible. 

October eighth was stormy ; on the ninth, progress was made on the 
form of Long lake with sextant , the reconnaissance from the settle^ 
ment to near the outlet being completed. 

On the eleventh, with two guides, I started westward across the 
wilderness. One of the guides accompanied me but one day to assist 
upon a long carry. We reached Little Tupper's lake at dusk, and were 
hospitably received by a trapper camping on its shore. Barometrical 
observations were taken^ and the altitude of the lake is computed at 
[1,737] feet 

From Little Tupper's, on the twelfth, we passed by way of Eound 

S3nd, etc., to Tupper^s lake, which is partialljr in St Lawrence county, 
arometrical observations were taken which indicate for the lake an 
altitude of [1,554] feet 

October 13th was Sunday, and was stormy. On Monday we pro- 
ceeded with our light boat up Bog river, by the nine carries, or 
portages, to the Chain ponds on that river, and encamped. The guide 
Knew nothing of this portion of the wilderness, and henceforward 
advanced according to my directions- It was now really the Adiron- 
dack winter ; snow had fallen at intervals during the day, and this 
night, despite the roaring fire, we shivered in our blankets. Daylight 
on the fifteenth showed the ^ound covered with snow, and the ever- 

5Teen forest gracefully drooping under the weight of feathery crystals. 
?he altitude of the Chain ponds by barometer is [19736] feet About 
midday we I'eached Mud lake, long thought to be the head of Bog 
river. The barometrical observations taken here give the height of 
Mud lake and the elevated plateau on which it lies at [1,7451 feet. The 
rest of the day was passed in a toilsome portage to Bog Kiver pond ; 
the boat being carried by the guide, and the instruments and baggage 
by myself. The distance has been called three miles. It certainly 
seemed longer, as in snow and slush, over hill and through swamp, we 
forced our way. Camp was made between Bog pond and Clear pond. 
October 16th, after devoting some time to an examination of Bog 
Biver pond, we carried to Clear pond and thence to Harrington pond, 
crossing the divide of this portion of the watershed, and reached the 
streams which flow into Smith's lake and from the head waters of 
Beaver river. 

On the seventeenth, it was my design to make a triangulation 
station on the summit of Smith's Ledge or mountain, on tne west 
shore of Smith's lake, and this was the first bright and clear day that 
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we had had in more than a week. It was bat a short distance from our 
camp to the led^e, and I was able to measure the horizontal angles 
between many of our major mountain stations, so that by a construo- 
tion of the three-point problem, the angular position of this ledge, as 
measured by theodolite, from those mountains, could be verified, and 
the lake below and surrounding topography projected upon the map 
with direct reference to the base on Lake Ghamplain, more than 
seventy miles distant The elevation of Smith's lake above tide has 
been computed from the barometrical observations at [1,774] feet. 
The height of the ledge or mountain above the lake may be placed at 
498 feet 

Barometrical observations at Charlie pond, on the route to Little 
Tupper's lake, give its elevation above tide at [1,752] feet, making it 
fifty-two feet lower than Smith's lake. 

It is to be remarked that if, at any future time, it should become 
necessary to have a greatly increased supplv of water for the Hudson 
river or canals, even these distant lakes and rivers can be made tribu- 
tary. The water of Smith's lake and of the lakes and streams empty- 
ing into it could be turned by a dam and canal into Charlie pond> 
wnich empties into Little Tupper's lake ; by corresponding treatment^ 
the waters of the latter could be led into Stony pond, which by the 
Slim pond empties into Lon^ lake, and then by the dam and canali 
lon^ since proposed by Prof. Benedict, led to the head waters of the 
Hudson, nearly doublmjz the upper watershed of that noble riyer. In 
view of the proposed Ghamplam ship canal, this source of water 
supply may be of interest, but thougn the expenditure to render it 
available would be trifling, the consequential damages to mill owners 
in the settlements, on the lower waters of the streams thus diverted, 
would be considerable. 

In leaving the wilderness, I proceeded down Beaver river, and from 

Lowville reached Albany. 

« « * * * • 

In November, late as was the season, it was thought advisable to 
attempt the completion of the angular measurements from the one or 
two stations which remained unvisited. As soon as the disease (epi- 
zootic) among the horses — which had rendered travel beyond railroads 
almost impossible — had abated, work was recommenced. The angu- 
lar measurements from the southern corner of the great quadrilateral 
had been left till the more difficult work, in the interior of the wilder- 
ness, had been accomplished. Crain's mountain, in Warren county, 
which had been selected and ascended for this purpose, had proved 
unfavorable, and Mount Moxon or Maxham, north-eastward of it, 
had been selected as its substitute. 

November 14th found me in the neighborhood of Mount Maxham, 
with theodolite, barometer, etc. On the morning of the fifteenth, 
accompanied by a guide carrying the theodolite, and a volunteer assist- 
ant, we set out for the mountain,* some five miles distant The snow 
in the woods made the walking uncomfortable, but about noon we 
reached the foot, and after a short rest, commenced to scale the pre- 
cipitous front At this time it was slippery with snow and hung with 
icicles, and consequently dangerous. After laboriously approaching 
the summit, we found ourselves in a cul-de-sac on the face of the 
cliff — the rocks overhanging — and were compelled to descend a dia- 
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tanoe and try another ledge, where, happily, we were more fortunate, 
and attained the crest. The theodolite was placed and angular meas- 
urements made, but the intense cold (+25 Fah., or seven degrees 
below zero centigrade) with the sweeping wind, prevented complete 
work. A reconnaissance map was made, and from the barometrical 
observations taken I have computed the height of this station at [2,510] 
feet 

It was after 3 P. M. when we left the summit, and so danfi;erous was 
the descent that it was nearly sunset when we reached the foot of the 
precipice. It was the intention to have proceeded from this station to 
Ticonderoga, where another triangulation station would have been made 
on the summit of Mount Defiance ; but the horse disease — which had 
ceased in the cities — was here at its height. It was almost impossi- 
ble to procure conveyance, and the survey was brought to a summary 

oonclusion. 

♦ * * * * • 

The recording barometer will, I have faith, be yet generally made 
the standard in hypsometry. If, in the course of a barometrical sur- 
vey of the Adirondack rerion, superior instruments of this class, or 
the meteorographs of Pro£ O. W. Hough, were placed at different 
stations on the borders of the region; Crown Point, Plattsburgh, 
Ogdensburgh, Lowville, ITtica, and centrally at Adirondack village, 
and their records compared with observations taken at different points 
of the wilderness, most interestiuj^ results mi^ht be expected. It is not 
too much to say that the mean of such a series of comparisons would 
indicate the altitude of interior stations with as great accuracy as is 
economically possible. 

In the interests of meteorology and advanced science, I cannot too 
strongly uree the erection by the State of a small stone hut or hos- 
pice, near l£e summit of Mt Marcjr, to afford shelter, from sudden, 
severe and dangerous storms, to scientific observers. It would be of 
great interest to determine the maximum and minimum temperature, 
eta, by recording instruments left at such a station during the winter. 
The knowledge that such a protection against storm existed, would 
induce more tourists to visit the summit, and well repay the small ex- 
penditure, by bringing thousands of dollars into the State annually, 

which would otherwise be elsewhere expended. 

♦ m * * * * 

Upon the map-sketoh of trianralation will be found a blue line, 

which indicates approximately the position of the summit of the 

watershed of the Hudson, or the divide between its sources and the 

waters which flow to the St. Lawrence river. This is a matter of 

interest in connection with the canals and general water supply. It 

may also be of value in the determination of the area of forest which 

it IS necessary to preserve in order to protect from evaporation the 

springs and streams which are the sources of the Hudson. 

m ***** m 

The results of the survey are numerous and interesting. The vast- 
ness and wildness of the re^on is the better appreciated when, at this 
late day, we are able to find within it mountains from 3,000 to 4,000 
feet in height, nameless, unascended and unmeasured. The incorrect- 
ness of the existing maps is understood, when we discover that the 
£unous Blue Mountain or Mount Emmons is not 4,000 feet high (as 



286 Appendix. 

represented), and that it is apparently inferior to the lofty neighbor- 
ing snmmit known as Snowy Mountain, which rises to an altitude of 
[3,903 J feet, where on the maps is shown a blank. 

Again, while geographers have expatiated upon the great elevation 
(for this region) of the lakes Colden and Avalanche, in Esaex county, 
a little more than 2,700 feet above the sea, they have gone blindly on, 
unaware that far in the south portion of the woods, the Cedar lakes — 
from whose shores the snows of winter depart slowly — lie, on the 

freat and most elevated plateau of the wilderness, at an elevation of 
2,529] feet; not flowing to the St. Lawrence, as represented upon their 
maps, but to the Hudson river. 

As a matter of technicsJ geographical interest, the discoyery of the 
true highest pond-source of the Hudson river is, perhaps, more inter- 
esting. Far above the chilly waters of Lake Avalanche, at an eleva- 
tion of [4,326] feet, is Summit WcUer^ a minute, unpretending tear-of- 
the-clouas — as it were — a lonel;^ pool, shivering in the breezes of tiie 
mountains, and sending its limpid surplus through Feldspar brook to 
the Opalescent river, the well-spring of the Hudson. 

But I may not enlarge upon these subjects. In the hasty journal of 
the survey, and in the tabular statements of altitudes taken by moun- 
tain barometer, will be found a great number of new results. 

Many mountains still remain barometrically unmeasured, thoash 
their altitude may be trigonometrioally computed. Mt Dix and Mt 
Mclntyre, though they have been previously ascended, are amons" the 
number unmeasured. The appropnateness of the new names Mt Bed- 
field, Mt Street and Mt Adams, given to summits hitherto unnamed, 
will be appreciated by those acquainted with the written history of the 
region. 

It is now a question of political importance whether the section 
covered by this survey should not be preserved, in its present primitive 
condition, as a forest-farm and source of timber suppljr for our build- 
ings and our ships. The deprivation of a State of its timber is a grave 
error in political economy, and at this time when the western States of 
the ITniou, feeling their deficiency, are laboriously planting forests, it 
behooves us to see to the preservation of those with which we are 
spontaneously blessed. 

The question of water supply, also, is intimately connected with this 

E reposition. I have elsewhere expressed my opmion that within one 
undred years the cold, healthful, living waters of the wilderness — 
the home of the brook trout, a fish that cannot exist in an impure 
stream — will be required for the domestic water supply of the cities 
of the Hudson Eiver valley. With the exception of tne Oroton water- 
shed, which, however, has its limits of supply, almost all the available 
water falling into the Hudson below Albany is the surface drainage of 
a settled and well-farmed region, inferior in quality, often charged with 
the deleterious products of paper-mills and factories ; being, in shorty 
fi*om watersheds over which the public has no control. It is not pos- 
sible to protect from defilement the waters flowing through a settled 
country. Every storm washes the fields and carries to the streams, in 
solution, the strength of the manures of the agriculturist and much 
dissolved mineral matter derived from the plowed soil of the fields. 
The trees also are cut away to the water's edge, and the shallow 
streams, lacking the volume and depth, which, in great rivers, renders 
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fho exposure of the surface of the water to the sun a mere superficial 
and immaterial matter, now, heated and evaporating, become nauseous 
and slimy with a growth of decaying vegetable organisms. The 
streams of the wilderness, on the contrary, are sheltered from the sun 
by the thick overhanging foliage of the forest. The more extensive 
underlying rocks of the region being generally gneissoid, contain little 
soluble matter; and the pure water from the clouds, after gaining car- 
bonic acid by exposure to the air in the breezy lakes, comes brightly 
foaming over many a picturesque rapid and waterfall to the Hudson 
and the sea. A stone dam thrown across the Hudson above its junc« 
tion with the Schroon, while securing water free from deleterious sub- 
stances, would afford the head of water necessary for aqueduct purposes ; 
the superfluous waters of the river escaping at the center of the dam, 
through a flume, would be sufficient for the purposes of the lumber- 
man or the ''river driver." The Sacondaga river above North ville 
is pure and of great value, and could be treated in the same man- 
ner. 

The great expense attending this project is the aqueduct, which, if 
extended to New York city, would be more than 200 miles in length. 
When we consider, however, the Roman aqueducts (the Aqua Mareia, 
sixty miles in length, built 145 years before Christ, and the numerous 
other ac[uedact8y some of which are in use to this day ; the aaueduct 
of the mferior town, Otvita Vecchia^ twenty-three miles in length ; 
in Provence, that which supplied Nismes, crossing deep valleys at 
a height of 188 feet, conducting the water for a distance of twenty- 
five miles), the aaueduct propos^ will not appear chimericaL 

In Scotland, tne city of Glasgow is supplied with water brought 
from Loch Katrine, distant twenty-six miles ; furnishing 19,000,000 
gdlons a day. This aqueduct was completed in 1858. 

In France, a covered conduit, eighty miles in length, conveys to 
Paris 8,000,000 gallons of pure spnng water, daily, from the head of 
the Dhuis, in Gnampa^e; and progress is beiug made upon the 
Vanne aqueduct, 104 miles in length ; estimated to yield 22,000,000 
gallons a day. 

In England, the water furnished London being inferior in quality, a 
new source of supply, from the head waters of the River Severn in 
North Wales, distant 173 miles, has been suggested. ,The cost of the 
aqueduct is estimated at about $43,000,000. 

All these works are undertaken for the sake of procuring pure 
water, for, though each of the cities above mentioned has a river flow- 
ing past it, from which water could be obtained by steam pumps, the 
people of those cities are not satisfied, and demand such vkjmre supply 
as will secure them from cholera and other epidemics. 

If the present ratio of increase of population continues, the Hudson 
River valley must eventually contain one long, mardnal city, extend- 
ing from the Mohawk river to New York. The Adirondack Wilder- 
ness is the only watershed which will afford a sufficient supply of pure 
water for such a population as will then exist. 

In this country the Croton aqueduct, thirty-eight miles in length, 
has shown the practicability and value of this method of supplv. 
Allowing that 150 miles of the proposed Adirondack aqueduct be ouilt 
at the expense of the cities of New York and Brooklyn, and fifty 
miles at tne expense of Albany and Troy, we have the major portion 
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of the work oomplete; while ten other towns, each worthy of an 

Sneduct ten miles in length, would render their aid to the enterprise, 
though this source of water supply cannot, for various reasons, be 
made immediately available, yet, unless action be taken at this time, 
and the forests protecting ana purifying the waters be themselves pro- 
tected, there will be no opportunity in the future to accomplish this 
great work. 

Such vast enterprises are of slow progress. If this aqueduct were 
commenced in these days, long before its completion the failing water 
supply, would rouse the people to a clamorous demand that it be 
finished. For the present, the protection of the forest is all that is 
required, and unless this be done we shall incur the merited scorn ot 
posterity. 

In consideration of the hardships and exposure experienced in this 
exploration, it may be proper to remark that not a particle of alcoholic 
or fermented liquor of any kind — even for medicinal purposes — was 
used, carried or permitted to be used or carried by any member of the 
party. It was a rule against which some of the men employed mur- 
mured, but they were only able to break it surreptitiously. 'llie result 
has been suboidination, steady work, health and success. 

VEEPLANCK COLVIN, 
Albakt, March 10/A, 1873. 
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TxTAKiUM Iron. 

For the information of those who are interested in the subject of 
iron manufacture from titanium iron, I annex the following extract 
from a report of Prof. J. P. Lesley, State Geologist of Pennsylvania, 
upon the " Titaniferous Iron Ore Kange, of North Carolina," page 29 : 

"The Actiok of Titanium. 

" Although this is an obscure subject, something is known of it by 
actual experience. 

" J. H. Alexander, of Baltimore, in his report on the manufacture of 
iron, gives analyses of certain cinders, among which is one obtained in 
the smelting of a primary iron ore, containing, he says, 11 (eleven) per 
cent titanic acid. The analysis is as follows : 

"Silica 31.1 Oxide of Titanium 9.0 

Magnesia 34.2 Protox. manganese 4.4 

Lime 14.1 Protox. iron 1.0 

Alumina 8.9 

" The ore, he says, was hard to smelt, and the pig-iron hard to work, 
but when properly made, is peculiarly adapted to the manufacture oi 
steel. 

" The explanation is as follows : Titanic acid will not combine readily 
with either the acid or the alkaline oxides. In every ton of ore (hold- 
ing ten per cent of it), 320 lbs. of this neutral stuff exists, or (1 J tons 
of ore to 1 ton of iron), 330 lbs. of it in every ton of iron. If only -^ 
of this (or 33 lbs.) remains in the furnace, the gradual accumulation 
blocks it up. The only solvents of it are the double silicates of iron 
and lime, or iron and alumina and lime, or iron and potash and lime, 
etc. To make these double silicates, we must waste a gjood deal of 
iron. But the one object of the blast furnace is, to save all the iron, 
and the best cinder is that which has no iron left in it, all the iron of 
the burden having gone down into the hearth as pure metal (with 
enough carbon to make it fusible). The Catalan forge, on the con- 
trary, wastes iron ; and its cinders are so rich in iron that they are 
often worked over again ; hence, titanic acid is carried off, and does 
not obstruct the hearth. The forge fire is, therefore, the best to reduce 
titaniferous iron ores. But the blast furnace can smelt them, also, if 
the heat be kept low, and some of the iron be allowed to go to waste 

[Sen. Doc. No. 98.] 37 
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m the cinders, to carry off the titanic acid and cinder mass. The 
object, then, must be to make the utmost quantity of the most fusible 
cinder ; therefore, a blast furnace running on titaniferous ores, should 
not be fluxed by pure limestone, pure clay or pure sand, but with fer- 
ruginous clay, ferruginous slate or ferruginous limestone. These fluxes 
wiU dissolve titanic acid at a low heat To get gray pig-iron, the cinder 
must be abundant ; to ^et white forge metfu, but little flux is needed 
in comparison, the ore itself being wasted to form cinder. This white 
iron totth a large amount of carbon in it, is just the metal from which 
German steel is manufactured. A high stack and a small hearth, like 
the Styrian furnaces, and ferruginous fluxes, are the best for titani- 
ferous ores." 

The method of John Player for the treatment of Norwegian ores, is 
also referred to, and is said to be " successfully used at Norton, Eng- 
land, although they contain by one analysis: 



"Titanic acid 40.95 

Per. ox. iron 22.63 ) 

Protox. iron 28.96 ) 



51.59 



Magnesia 4.72' 

Alumina 2.11 

SUica 42 

Protox. mang 56^ 



7.81 



100.35 



being smelted in small furnaces with 1,000** Fah. temperature of blast, 
2 tons of coal to 2^ tons of ore, 15 cwt. of limestone, 10 cwt of basalt 
rock." 

" * The iron becomes titanized, and is found to be exceedingly strong, 
and is used in Europe for armor plates, commanding three times the 
price of ordinary pig-iron. The tensile strength of the resulting 
wrought iron, when puddled, is about 52J tons to the square inch. 
There is very little carbon in the pig-metal produced, and being almost 
steel, in puddling it requires but half the time of ordinary pig-metal.' " 

^'Muchats stedis a titanic iron, with the peculiarity of being suffi- 
ciently hard after being heated red hot and forged, not to require tem- 
pering, but is comparatively brittle. Its color is not white, but has a 
tinge of straw color, light brown." 

A series of analyses and notes, practical tests of the North Carolina 
titanic iron,are given in the same paper, which I commend to the 
perusal of those interested. 
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Chapel Pond 33, 94 
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Clear Pond (N. Elba) 42 

(altitude) 43 

Coast Survey (U. S.) 143 
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winter work 71, 72 
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Darn-needle Pond 68 

Declination (magnetic) 49, 60 
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topography from tree top 63 
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Denmark, survey of 142 

Description of illustrations 163-176 
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time 139 

above tide 177 

Prof. George W. Hough 178 

Elba Pass 96 

Election day 62 
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amianthus 152 
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General Summary 73 
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Guides 14 
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description 63 
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Harrietstown 70 
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described 166 
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Highlands of the Hudson 143 
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Horseshoe Pond 52 
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Hospice on Mt. Marcy 285 

Hough, Prof. George W 285 

Director Dudley Observatory 178 

Howgate, Capt H. W 82 
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Hunters' Pass, The 93 
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character 93 

Hudson River, sources of 103 

branches of 103 

freshets in 118 

aqueduct 117 

burnt lands 118 

Hydrography (lacustrine) 97-119 
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Hypsometry 74-96 
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form of observation 80 
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U. S. Signal Service 82 

Burlington data 82, 83 
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Albany data 82, 83 
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local atmospheric pressure 83 
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curvature of earth 84 
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Iron ore 152, 289, 290 

Iron Works (old) 275 
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Mud Pond (see Elk Lake) 33 

Nick's Lake, reached 55 

Niger Lake, open 65 

lower than Clear Lake 65 

Nipple Top Mountain, ascended 30 

by level 29 

measured bar 31 

North Elba (reached, 1873) 43, 70 

(station of 1872^ 274 

Nortn River Mountain, measured 280 

Opalescent-head Pass 94 

Opalescent River 39, 275-279 

Oswegatchie trapper (guide) 66 

Ouluska Pass 96, 281 



Index. 301 

PAOB. 

Oven Lake; accident to boat (plate 14). 

plate described 172 

frozen 63 

dangerous aiyenture < 63 

night march 64 

Owls-head Mountain 283 

Oxbow tract 257 

Oxy-hydrogen light 267 

Palmer's purchase 257 

Panthers (cougar) 68 

Panther Gorge, mean altitude of 33 

station in .* 33 

march to 32 

also in 1872 276 

Park, Adirondack 155 

Fartlow Lake 64 

frozen 64 

Partumeia (cyclas) 154 

Passes for railroads 93 

Passes through the mountains 93, 96 

Patents — land patents 121, 247 

Pennsylvania 76 

Peru, triangulation 143 

Placid (Lake) 274 

Plan of field work 14 

Plattsburgh and Albany^ 75, 76 

Plattsburgh 48 

light-nouses on h'k water 48 

Polaris (altitudes) 138 

Poplar Mountain 62 

Port Henry 16, 71, 165, 271, 272 

Preliminary reconnaissance map (plate 11). 

described on 171 

Profiles : Blue Mountain lakes 106 

Cedar lakes, etc 107 

Ausable and Boreas 108 

Eaquette Eiver 110 

Cold R. and Catlin Chain Ill 

L. Tuppers, Stony and Slim P 112 

SmitVs Lake and Charly P 112 

Bog River, etc 113 

Reconnaissance base 148 

Prussia, triangulation of 142 

Puffer Pond 270 

Ragged Mountain 282 

Railroad passes 93 

New York and Canada 93 

Whitehall and Plattsburgh 93 

Adirondack 94 

** Rainbow circular,*' See Anthelia. 



302 Index. 

PAfflU 

Bain-fall : 105 

at different heights 106, 117, 118 

formnla 105 

Marion River, area 106 

Canada Creek, area 106 

Moose River, area 107 

Cedar River, area 107 

Ausable Lake, area 108 

Fulton Chain, area 108 

(table), area 109 

WoodhuU lakes 109 

Long Lake, area 109 

Raqaette River, area 109, 110 

Cold River, area Ill 

Tapper's Lake (little), area 112 

Beaver River, area 112 

Bog River, area 113, 114 

tables of 115 

Hudson River now as above North Creek 116 

Rampart Mountain 57 

Raquette Lake 68 

measurements on 69 

march from 70 

Raven Hill (station) 19 

Road patent 257 

Roaring Brook tract 257 

Reconnaissance maps (plates 6, 11) 147-150 

lake base line 147 

diagrams , 148 

sextant used in 149 

preliminary map 149 

secondary map 4 149 

tertiary, etc., map 150 

contour lines, sketched 149 

Red>Horse Chain 65 

Refraction (atmospheric) local 136 

Refugee tract 257 

Rejioghne. 254 

Reservoirs — Wakeley's dam 114 

canal reservoirs 104-116 

danger 114 

Rocket signal (plate 15). 

plate described 173 

signals 67 

Rockj Mountains, triangulation 143 

Russia, triangulation 142 

Rustic Lodge (Whiteface) 273 

Salmo fontanalis — trout 153 

Salmon Lake (Red-horse) 66 

Santanoni (Mount) 279, 280 



Index. 303 

PAOX. 

Saranac Lake (lower) 44, 71 

canvas boat on 44 

dtitude taken 71 

station at 48 

Saranac f middle) or Bound Lake 71 

Saranac (Upper Lake) 51, 71 

Sardinia (survey of) 142 

Schroon Iliver Fass 93 

Scott's Ponds 274, 275 

Seward (Mount) 280, 281 

second ascent 282 

easy route to summit 44, 160 

Sextant — use 8 

used in lake work 148, 149 

used in 1872 266 

Shell, in Moss lakelet 154 

Signals 10, 11, 12, 163, 267 

stan-helio 10, 163 

night signal 12, 267 

rocket signal 66, 173 

magnesium light 267 

Signal Parties — Bald Peak 25 

Buck Mountain, Smith's Mountain, Graves' Mountain and 

Owl's Head Mountain 35 

Blue Mountain 35, 45 

Signal Service (U. S. A.) 82 

Silver Lake, mapping 59 

Silver Lake Mountam 59 

Smith's Lake 68, 112, 283 

Smithsonian Institution 156, 178, 271 

Snow shoes prepared 68 

Snowy Mountain 46, 269, 286 

Sources of the Hudson 103 

table 103 

lakelet sources 103 

mountain meadow 104 

South America, surveys 143 

South Mountain ascended 271 

South Pond 45, 46 

Spring Pond, station at 53 

Split Rock light-house 23, 165 

Spruce trees, disease of 54, 154, 270 

Steel 289, 290 

Sti Lawrence county line (plate 13). 

plate described 172 

St. Lawrence county line 61 

witness trees 62 

decay of 62 

St Regis Mountain 273 

State survey 142, 143, 144, 145, 146 

county maps wrong 142 

Britisn ordnance survey 142 



304 Index. 

PAGIB. 

State lands 129 

in Clinton connty, Essex, Franklin, Hamilton, Herkimer, 

St Lawrence and Warren connties 129 

Summit water lakelets 37 

appendix 277 

•' Tear-of-the-Clouds " 38 

Moss pool (lakelet) 37 

Switzerland, Survey of 142 

Tables and forms : 

Geodetical field-book 133 

astronomical azimuths 137 

latitude obs. with sextant 138 

Hypsometrical , 183, 245 

Macomb's purchase 249, 258, 259 

land tracts 260, 261 

old patents 262, 263, 264 

of altitudes 87, 92 

of temperatures between Albany and Plattsburgh. . . .•. 76 

temperature on mountains 77 

form barometer observation 80 

curvature and refraction 84 

newly mapped lakes 100-102 

branches of the Hudson 103 

Fulton Chain of Lakes 109 

Woodhull Reservoir 109 

water for canals * 115 

State lands in Wilderness 129 

Tahawus (see Mount Marcy), 

Tahawus Village 279 

Tamarack Pond 61 

Tear-of-the-Clouds (lakelet) 160 

highest pond source of the Hudson River 38, 160 

Pass and trail by way of, over the range 38 

Camp proposed to be built at 160 

view of Mount Marcy from 167 

Temperature (comparative) 75 

Albany and Plattsburgh 76, 76 

table of 76 

ten years 76 

effect of Lake Champlain on 76 

of Upper Hudson Valley 76 

2° Fah. equals iMat 76 

this effect local 76 

Humboldt's views 76, 77 

in Hindostan 77 

difference by altitude 77, 78 

difference by latitude 79 

Mount Marcy 77, 78 

coldest of New York 79 

sudden changes of # • 79 

effect in agriculture 79, 80 



Index. 305 

PAOB. 

Theodolites, 1, 2 and 3 8 

Thirteenth Pond 270 

Three-pound pond, station at 53 

Time by telegraph 139 

Timber, dying 65, 164, 270 

Titanium iron 289 

analysis, treatment of German steel 290 

Muchat's steel 290 

Norwegian ores 290 

Totten and Crossfleld's purchase , 121 

origin, jjetition 251, 262 

boundaries 262 

Indians sell 263 

Earl of Dartmouth requires oath of, etc 263 

Bejioghne dubious 264 

Eben. Jessuo's field book 264 

towns incluaed in 266 

Tree planting recommended 119 

of burnt lands 118 

Trembleau Mountain 165 

Trigonometrical work 130, 136 

Triangulation 130 

TL S. Coast Survey 130 

base lines 130, 131 

astronomical co-ordinatea 131 

primary triangles 17, 23 

signals 130, 131 

light-house stations 131 

station marks 132 

field books (form) 133 

names of new peaks 134 

astronomical work 137 

azimuths 137 

Trout — brook trout, large 163, 164 

loftiest habitat 164 

mistaken for muskrat 164 

Tupper's Lake 60 

Indian name for station at 61 

Tupper's Lake 283 

little 233 

Tuscany, survey of 142 

Twitchell Creek 66 

Upland Valley (Boquet) 28, 93 

TTlloa's rings 31 

IT. S. SignS Service 82 

Variation of the compass 49, 60 

Wakely's Dam 114 

Wallface Mountain 276 

War Department (U. S.) 82 

[Sen. Doc. No. 98.] 39 



306 Index. 

PAOB. 

Ward well's ^Beaver river) 6C 

Waters and lakes 97 

Water shed * 105-119, 286 

Water supply 105-119, 287 

Paris, London, New York, Albany 288 

White (v'edar Pond 281 

White Face Mountain ascended 265, 273 

Rustic Lodge, work closed 273, 274 

White Mountains (New Hampshire) 142, 143 

Wilmington (village) 274 

Wolf-trappers 55 

their boat found 54 

encamp with them 55 

serve as guides 55 

Woodhull tract 257 
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